Relational Model:

Relational Algebra:

Simply speaking, relational algebra is a collection of operations to manipulate relations.  More clearly, it can be defined as a procedural language, which takes one or more relations as operands and produces a new relation as the result.  The relational algebraic operations can be divided into basic set-oriented operations and relational-oriented operations.  The set-oriented operations are the traditional set operations like union, intersection, cartesian product, set difference, etc.  The later, the operations for performing join, selection, projection and division.  Also, the above kind of operations can be divided into two types as unary operations and binary operations.  

Unary operations are those, which requires only one relation as operand.  Selection, projection and rename are the examples.  

Binary operations are those, which requires at least two relations as operands.  Union, intersection, cartesian product, join set difference are the examples. 

⋃⋂⋈⋀⋁
Unary Relational Operations:

a. The Select Operation: (σ)

The select operation is used to select from a relation, a subset of the tuples that satisfy a selection condition.  The selection condition is also called as predicate.  The select operation can be considered as a filter that keeps only those tuples that satisfy a qualifying condition or a predicate.  This operation can be visualized as horizontal partition of the relation into two sets of tuples; one consisting of those tuples that satisfy the condition and the other that do not satisfy the condition.  The select operation is denoted by 
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Basic Operations:   


The basic operations that can be applied on any relation are the traditional set operations like; union, difference, intersection and cartesian product.  Among these operations, union, difference and intersection operations require that the operand relations to be union compatible.  This compatibility requirement is explained below.


Two relations are said to be union compatible, if they have the same arity and one-to-one correspondence of the attributes with the corresponding attributes defined over the same domain.  In other words, 


Let R1 and R2 are the operand relations. R1 and R2 are said to be union compatible if,

i. The operand relations must of the same arity.  That is, the number of attributes in R1 should be same as that in R2.

ii. The domain of ith attribute of R1 should be equal to the domain of ith attribute of R2.

Relational Calculus:

 “Relational Calculus is a querying system wherein queries are expressed as variables and formulas on these variables.  Such formulas describe the properties of the required result relation without specifying the method of evaluating it”.

When we write relational-algebra expression, we provide a sequence of procedures that generates the answer to our query.  In relational calculus, a query is expressed as a formula consisting of a number of variables and an expression involving these variables.  The formula describes the properties of the result relation to be obtained.  There is no mechanism to specify how the formula should be evaluated.  It is up to the DBMS to transform these nonprocedural queries into equivalent, efficient, procedural queries.  There are two main categories in relational calculus expression.  One is called Tuple Relational Calculus or simply Tuple Calculus and another one is called as Domain Relational Calculus or simply Domain Calculus.   

In tuple relational calculus, the variables in the relational calculus expression represent the tuples from the specified relations.  In domain relational calculus variable in the relational calculus expression represent the values drawn from specified domain. 

Tuple Relational Calculus:
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We know already that the variables in the relational calculus expression represent the tuples from the specified relations.  Queries in Tuple Calculus are expressed by a tuple calculus expression.  A tuple calculus expression is of the form:

t | B(t)
That is, it is the set of all tuples t such that predicate B is true for t.

Ex:

1. Student:
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Consider an example of a Student table.  Say, we want the information of the students who are studying in I Bsc.  The tuple calculus expression will be as shown below.

t | t ∈ Student ⋀ t[Class] = ‘I Bsc’
2. Student_Result:

Consider a table Student_Result.  Let us write a query to get the details of the students who have secured first class.  The tuple calculus for this query will be as shown below. 

t | t ∈ Student_Result ⋀ t[Grade] = ‘First Class’
1. Consider the student table of example 1 and a Subject table having attributes and entities as shown below.




Relational Query Language:

Brief History of SQL:

The name SQL is derived from Structured Query Language.  Originally, SQL was called SEQUEL (for Structured English QUEry Language) and was designed and implemented at IBM Research as the interface for an experimental relational database system called System R.  SQL is now the standard language for commercial relational DBMSs.

SQL is a Comprehensive database language:

It has statements for data definition, query, and update.  Hence, it is both a DDL and DML.  In addition, it has facilities for defining views on the database, for specifying security on the database, for specifying transaction controls.  It also has rules for embedding SQL statements into a general-purpose programming language such as Java or COBOL, or C/C++.  

Introduction to SQL:

The SQL language may be considered one of the major reasons for the success of relational databases in the commercial world, because it became a standard for relational databases.  In previous sections we have gone through certain concepts of Relational Algebra and Relational Calculus operations, which are very important for understanding the types of requests that may be specified on a relational database.  They are also important for query processing and optimization in a relational DBMS.  However, the relational algebra operations are considered to be too technical for most commercial DBMS users because a query in relational algebra is written as a sequence of operations that, when executed, produces the required result.  Hence, the user must specify how – that is, in what order – to execute the query operations.  On the other hand, the SQL language provides a higher-level declarative language interface, so the user only specifies what the result is to be, leaving the actual optimization and decisions on how to execute the query to the DBMS.  Although, SQL includes some features from relational algebra, it is based to a greater extent on the tuple relational calculus.  However, the SQL syntax is more user-friendly than either of the two formal languages. 

SQL uses the terms table, row and column for the formal relational model terms relation, tuple and attribute, respectively.  These terms can be used interchangeably.  

Data definition in SQL:

Data definition in SQL is through the Create statement.  The statement can be used to create a table, index or view (i.e., virtual table based on existing tables).  To create a table, the create statement specifies the name of the table and the names and data types of each column of the table.  Its format is:

NOTE:  In the syntax that follows, the words enclosed in square brackets ‘[’, ‘]’ are optional.
Syntax:

CREATE TABLE <Relation> (<Attribute list>)

Where the <Attribute list> is specified as:

<Attribute name1> <Data type1> [constraint1],

<Attribute name2> <Data type2> [constraint2],

…




…




…

<Attribute name N> <Data type N> [constraintN]
OR

CREATE TABLE Table_Name

(

    <column_definition1> 

    <column_definition2> 



…



…



…

<column_definitionN>

)

where <column definition> is specified as:

<column_name> <data_type>

[[ DEFAULT constant_expression ] | [ IDENTITY [(seed, increment ) ] ] ]

[<constraint list>]

where <constraint list> is specified as:

[CONSTRAINT constraint_name]

{

    [ NULL | NOT NULL ]

    | [    { PRIMARY KEY | UNIQUE } ]

    | [    [FOREIGN KEY]  REFERENCES ref_table [(ref_column) ] ]

    | CHECK(logical_expression)

}

Arguments of the syntax are explained below.

Table_Name (Relation)

Is the name of the new table. Table names must conform to the rules for identifiers. The combination of Table_Name must be unique within the database.  Table_Name can contain up to 128 characters, except for local temporary table names (names prefixed with a single number sign (#)) that cannot exceed 116 characters. 

Column_Name 

Is the name of a column (attribute) in the table.  Column names must conform to the rules for identifiers and must be unique in the table. 

Data_Type 

Specifies the data type of the column. System or user-defined data types are acceptable.  The NULL/NOT NULL assignment for a user-defined data type can be overridden during the CREATE TABLE statement. However, the length specification cannot be changed; you cannot specify a length for a user-defined data type in a CREATE TABLE statement. 

The basic data types available for attributes include numeric, character string, bit string, boolean, date and time.

Numeric:

Numeric data types include integer numbers of various sizes (INTEGER or INT, and SMALLINT) and floating-point numbers of various precision (FLOAT or REAL and DOUBLE PRECISION).  Formatted numbers can be declared by using DECIMAL(i, j) or DEC(i, j) or NUMERIC(i, j), where i, the precision, is the total number of decimal digits and j, the scale, is the number of digits after the decimal point.  The default for scale is zero, and the default for precision is implementation defined.

Character String:

Character String data types are either fixed length – CHAR(n) or CHARACTER(n), where n is the number of characters – or varying length – VARCHAR(n) or CHARVARYING(n) or CHARACTER VARYING(n), where n is the maximum number of characters.  When specifying a literal string value, it is placed between single quotation marks, and it is case sensitive.  For fixed length strings, a shorter string is padded with blank characters to the right.  For example, if the value ‘College’ is for an attribute of type CHAR(10), it is padded with 3 blank characters to become ‘College   ’ if needed.  Padded blanks are generally ignored when strings are compared.

Bit String: 

Bit String data types are either of fixed length n - BIT(n) – or varying length – BIT VARYING(n), where n is the maximum number of bits  The default for n is 1.  Literal bit strings are placed between single quotes but preceded by a B to distinguish them from character strings; for example, B‘10100’.


Boolean:

A boolean data type has the traditional values of TRUE or FALSE.  In SQL, because of the presence of NULL values, a three-valued logic is used, so a third possible value for a boolean data type is UNKNOWN.

Date and Time:

The DATE data type has ten positions, and its components are YEAR, MONTH, and DAY in the form YYYY-MM-DD.  The TIME data type has at least eight positions, whith the components HOUR, MINUTE, and SECOND in the form HH:MM:SS.  Only valid dates and times should be allowed by the SQL implementation.  The comparison operators for example, < (less than) can be used with dates or times – an earlier date is considered to be smaller than a later date, and similarly with time.     

DEFAULT 

Specifies the value provided for the column when a value is not explicitly supplied during an insert. DEFAULT definitions can be applied to any columns, except those with the IDENTITY property. DEFAULT definitions are removed when the table is dropped. Only a constant value, such as a character string; or NULL can be used as a default.

constant_expression 

Is a constant, NULL, or a system function used as the default value for the column. 

IDENTITY 

Indicates that the new column is an identity column. When a new row is added to the table, it is provided with a unique, incremental value for the column. Identity columns are commonly used in conjunction with PRIMARY KEY constraints to serve as the unique row identifier for the table. The IDENTITY property can be assigned to smallint, int, decimal(p,0), or numeric(p,0) columns. Only one identity column can be created per table. Bound defaults and DEFAULT constraints cannot be used with an identity column. You must specify both the seed and increment or neither. If neither is specified, the default is (1,1). 

seed 

Is the value that is used for the very first row loaded into the table. 

increment 

Is the incremental value that is added to the identity value of the previous row that was loaded. 

CONSTRAINT 

Is an optional keyword indicating the beginning of a PRIMARY KEY, NOT NULL, UNIQUE, FOREIGN KEY, or CHECK constraint definition. Constraints are special properties that enforce data integrity and create special types of indexes for the table and its columns. 

constraint_name 

Is the name of a constraint. Constraint names must be unique within a database. 

NULL | NOT NULL 

Are keywords that determine whether or not null values are allowed in the column. NULL is not strictly a constraint, but can be specified in the same manner as NOT NULL. 

PRIMARY KEY 

Is a constraint that enforces entity integrity for a given column or columns through a unique index.  Only one PRIMARY KEY constraint can be created per table. 

UNIQUE 

Is a constraint that provides entity integrity for a given column or columns through a unique index. A table can have multiple UNIQUE constraints. 

FOREIGN KEY...REFERENCES 

Is a constraint that provides referential integrity for the data in the column or columns.  FOREIGN KEY constraints require that each value in the column exists in the corresponding referenced column(s) in the referenced table.  FOREIGN KEY constraints can reference only columns that are PRIMARY KEY or UNIQUE constraints in the referenced table. 

ref_table 

Is the name of the table referenced by the FOREIGN KEY constraint. 

(ref_column[,...n]) 

Is a column, or list of columns, from the table referenced by the FOREIGN KEY constraint. 

CHECK 

Is a constraint that enforces domain integrity by limiting the possible values that can be entered into a column or columns. 

logical_expression 

Is a logical expression that returns TRUE or FALSE. 

NOTE: (only for knowledge purpose, not important)

SQL Server can have as many as 2 billion tables per database and 1,024 columns per table. The number of rows and total size of the table are limited only by the available storage. The maximum number of bytes per row is 8,060. If you create tables with varchar, nvarchar, or varbinary columns in which the total defined width exceeds 8,060 bytes, the table is created but a warning message appears. Trying to insert more than 8,060 bytes into such a row or to update a row so that its total row size exceeds 8,060 produces an error message and the statement fails.

Ex:

1.

Create Table Student_Admission 

(

Student_RollNum Varchar(15) constraint FK_Student_RollNum_Admission Foreign Key References Student_Personal(Student_RollNum),


Admission_Num varchar(10) constraint PK_Admission_Num primary key (Admission_Num),


Admission_Date datetime constraint Chk_Admission_Date Check (Admission_Date > 1975) 

not null,


Receipt_Num varchar(10) not null,


Admission_Fees decimal (10,2) not null Default 0,


Fine decimal (10,2),


Stream_Chosen varchar(50) constraint Chk_Stream_Chosen Check(Stream_Chosen in(
'Arts', 'Commerce', 'Science')) not null,


Combination varchar(100) not null,


Subjects_Chosen varchar(250) not null

)

2.

Create Table Category_Master
(

Category_Id varchar(10) constraint PK_Category_Id primary key(Category_Id),

Category_Name varchar(30) not null,

Is_Category_Reserved varchar(3) constraint Chk_Is_Category_Reserved check (Is_Category_Reserved in('Yes', 'No') ) not null,

Percent_Reserved int constraint Chk_Percent_Reserved check (Percent_Reserved in(0,3,4,5,15)) 

not null, 

Remark varchar(50)

)

Relational Calculus:

“Relational Calculus is a querying system wherein queries are expressed as variables and formulas on these variables.  Such formulas describe the properties of the required result relation without specifying the method of evaluating it”.

When we write relational-algebra expression, we provide a sequence of procedures that generates the answer to our query.  In relational calculus, a query is expressed as a formula consisting of a number of variables and an expression involving these variables.  The formula describes the properties of the result relation to be obtained.  There is no mechanism to specify how the formula should be evaluated.  It is up to the DBMS to transform these nonprocedural queries into equivalent, efficient, procedural queries.  There are two main categories in relational calculus expression.  One is called Tuple Relational Calculus or simply Tuple Calculus and another one is called as Domain Relational Calculus or simply Domain Calculus.   

In tuple relational calculus, the variables in the relational calculus expression represent the tuples from the specified relations.  In domain relational calculus variable in the relational calculus expression represent the values drawn from specified domain. 

 Tuple Relational Calculus:

We know already that the variables in the relational calculus expression represent the tuples from the specified relations.  Queries in Tuple calculus are expressed by a tuple calculus expression.  A tuple calculus expression is of the form:

t | B(t)
That is, it is the set of all tuples t such that predicate B is true for t.
Ex:

1. Student:

Consider an example of a Student table.  Say, we want the information of the students who are studying in I Bsc.  The tuple calculus expression will be as shown below.

t | t ∈ Student ⋀ t[Class] = ‘I Bsc’
2. Student_Result:

Consider a table Student_Result.  Let us write a query to get the details of the students who have secured first class.  The tuple calculus for this query will be as shown below. 

t | t ∈ Student_Result ⋀ t[Grade] = ‘First Class’
Aggregate Functions:

Aggregate functions are functions that take a collection (a set or multi-set) of values as input and return a single value.  SQL offers five built-in aggregate functions.  They are given and explain below.

· Average
: avg
· Minimum
: min
· Maximum : max
· Total
: sum
· Count
: count 

The input to sum and avg must be a collection of numbers, but the other operators can operate on collections of non-numeric data types, such as strings.

Ex:

Consider the Deposit table as an example.  The deposit table with the attribute and entities are shown below.


Let us apply each aggregate function on this table.  

1. avg:  Say, we want to find the average balance for SB accounts.  We can write the SQL query for this one as follows.

Select avg(Balance) from Deposit where Type = ‘SB’

The result of the above query will be:

	

	11041.67


The result of this query is a relation with a single attribute, containing a single row with a numerical value corresponding to the average balance for the accounts, which are SB without the header row.  The attribute of the result relation can be given a name using the as clause.  This is shown below.

Select avg(Balance) as Avg_Balance from Deposit where Type = ‘SB’
The result of the above query will be:

	Avg_Balance

	11041.67


2. min:

This function finds the minimum of the specified attribute value.  Consider we want to find the customer name and his account number who is having minimum balance in his account.  Further, we want this information only for SB accounts.

Select Name, Acc_Number, min(Balance) as SB_Min_Balance  from Deposit where Type = ’SB’

The result of the above query will be:

	Name
	Acc_Number
	SB_Min_Balance

	XYZ
	1001
	10000.00


3. max:

This function finds the maximum of the specified attribute value.  Consider we want to find the customer name and his account number who is having maximum balance in his account.  Further, we want this information only for FD accounts.

Select Name, Acc_Number, max(Balance) as FD_Max_Balance  from Deposit where Type = ’FD’

The result of the above query will be:

	Name
	Acc_Number
	FD_Max_Balance

	CCC
	1005
	11830.00


4. sum:

This function finds the sum of all values of the specified attribute.  Consider we want to find the total balance at the bank. 

Select sum(Balance) as Total_Balance  from Deposit

The result of the above query will be:

	Total_Balance

	54,455.00


5. count:

This function counts the number of tuples in the given relation.  Consider we want to find the number of customers with account type SB.

Select count(*) Count_Acc from Deposit where Type=’SB’
The above query can also be written as:

Select count(Type) as Count_Acc from Deposit where Type=’SB’
The result will be:
	Count_Acc

	5


Normalization: 

Normalization is a design technique that is widely used as a guide in designing relational databases. Normalization is essentially a two-step process that puts data into tabular form by removing repeating groups and then removes duplicated data from the relational tables. 

Normalization theory is based on the concepts of normal forms. A relational table is said to be a particular normal form if it satisfied a certain set of constraints. There are currently five normal forms that have been defined, the first three normal forms are very important among the 5.  Hence, we will concentrate on the first three normal forms that were defined by E. F. Codd. 

Basic Concepts: 

The goal of normalization is to create a set of relational tables that are free of redundant data and that can be consistently and correctly modified. This means that all tables in a relational database should be in the third normal form (3NF). A relational table is in 3NF if and only if all non-key columns are (a) mutually independent and (b) fully dependent upon the primary key. Mutual independence means that no non-key column is dependent upon any combination of the other columns. The first two normal forms are intermediate steps to achieve the goal of having all tables in 3NF.  In order to better understand the 2NF and higher forms, it is necessary to understand the concepts of functional dependencies and lossless decomposition. 

Functional Dependencies:

The concept of functional dependencies is the basis for the first three normal forms. A column, Y, of the relational table R is said to be functionally dependent upon column X of R if and only if each value of X in R is associated with precisely one value of Y at any given time. X and Y may be composite. Saying that column Y is functionally dependent upon X is the same as saying the values of column X identify the values of column Y. If column X is a primary key, then all columns in the relational table R must be functionally dependent upon X. 

A shorthand notation for describing a functional dependency is: 

R.x ( R.y

Which can be read as in the relational table named R, column x functionally determines (identifies) column y. 

Full functional dependence applies to tables with composite keys. Column Y in relational table R is fully functional on X of R if it is functionally dependent on X and not functionally dependent upon any subset of X. Full functional dependence means that when a primary key is composite, made of two or more columns, then the other columns must be identified by the entire key and not just some of the columns that make up the key. 

Overview 

Simply stated, normalization is the process of removing redundant data from relational tables by decomposing (splitting) a relational table into smaller tables by projection. The goal is to have only primary keys on the left hand side of a functional dependency. In order to be correct, decomposition must be lossless. That is, the new tables can be recombined by a natural join to recreate the original table without creating any spurious or redundant data. 

Sample Data 

A company obtains parts from a number of suppliers. Each supplier is located in one city. A city can have more than one supplier located there and each city has a status code associated with it. Each supplier may provide many parts. The company creates a simple relational table to store this information that can be expressed in relational notation as:

FIRST (S#, Status, City, P#, Qty)

where 

S#:  

supplier identification number (this is the primary key)  

Status:
status code assigned to city  

City:

name of city where supplier is located  

P#:

part number of part supplied  

Qty:

quantity of parts supplied to date 

In order to uniquely associate quantity supplied (qty) with part (p#) and supplier (s#), a composite primary key composed of s# and p# is used. 

First Normal Form 

A relational table, by definition, is in first normal form. All values of the columns are atomic. That is, they contain no repeating values.  Figure1 shows the table FIRST in 1NF. 

Figure 1: Table in 1NF

Although the table FIRST is in 1NF it contains redundant data. For example, information about the supplier's location and the location's status have to be repeated for every part supplied. Redundancy causes what are called update anomalies. Update anomalies are problems that arise when information is inserted, deleted, or updated. For example, the following anomalies could occur in FIRST: 

· INSERT. The fact that a certain supplier (s5) is located in a particular city (Athens) cannot be added until they supplied a part. 

· DELETE. If a row is deleted, then not only is the information about quantity and part lost but also information about the supplier. 

· UPDATE. If supplier s1 moved from London to New York, then six rows would have to be updated with this new information. 

Second Normal Form 

The definition of second normal form states that only tables with composite primary keys can be in 1NF but not in 2NF. 

A relational table is in second normal form 2NF if it is in 1NF and every non-key column is fully dependent upon the primary key. 

That is, every non-key column must be dependent upon the entire primary key. FIRST is in 1NF but not in 2NF because status and city are functionally dependent upon only on the column s# of the composite key (s#, p#). This can be illustrated by listing the functional dependencies in the table: 

s#( city, status ;
 
city ( status;

(s#,p#)  (qty  

The process for transforming a 1NF table to 2NF is: 

1. Identify any determinants other than the composite key, and the columns they determine. 

2. Create and name a new table for each determinant and the unique columns it determines. 

3. Move the determined columns from the original table to the new table. The determinate becomes the primary key of the new table. 

4. Delete the columns you just moved from the original table except for the determinate which will serve as a foreign key. 

5. The original table may be renamed to maintain semantic meaning. 

To transform FIRST into 2NF we move the columns s#, status, and city to a new table called SECOND. The column s# becomes the primary key of this new table. The results are shown below in Figure 2. 

Figure 2: Tables in 2NF

Tables in 2NF but not in 3NF still contain modification anomalies. In the example of SECOND, they are: 

· INSERT. The fact that a particular city has a certain status (Rome has a status of 50) cannot be inserted until there is a supplier in the city. 

· DELETE. Deleting any row in SUPPLIER destroys the status information about the city as well as the association between supplier and city. 

Third Normal Form 

The third normal form requires that all columns in a relational table are dependent only upon the primary key. A more formal definition is: 

A relational table is in third normal form (3NF) if it is already in 2NF and every non-key column is non-transitively dependent upon its primary key. In other words, all non-key attributes are functionally dependent only upon the primary key. 

Table PARTS is already in 3NF. The non-key column, qty, is fully dependent upon the primary key (s#, p#). SUPPLIER is in 2NF but not in 3NF because it contains a transitive dependency. A transitive dependency occurs when a non-key column that is a determinant of the primary key is the determinate of other columns. The concept of a transitive dependency can be illustrated by showing the functional dependencies in SUPPLIER: 

SUPPLIER.s#  ( SUPPLIER.status; 



SUPPLIER.s#  ( SUPPLIER.city  

SUPPLIER.city  ( SUPPLIER.status  

Note that SUPPLIER.status is determined both by the primary key s# and the non-key column city. The process of transforming a table into 3NF is: 

1. Identify any determinants, other than the primary key, and the columns they determine. 

2. Create and name a new table for each determinant and the unique columns it determines. 

3. Move the determined columns from the original table to the new table. The determinate becomes the primary key of the new table. 

4. Delete the columns you just moved from the original table except for the determinate which will serve as a foreign key. 

5. The original table may be renamed to maintain semantic meaning. 

To transform SUPPLIER into 3NF, we create a new table called CITY_STATUS and move the columns city and status into it. Status is deleted from the original table, city is left behind to serve as a foreign key to CITY_STATUS, and the original table is renamed to SUPPLIER_CITY to reflect its semantic meaning. The results are shown in Figure 3 below. 

Figure 3: Tables in 3NF

 
The results of putting the original table into 3NF has created three tables. These can be represented in "psuedo-SQL" as: 

PARTS (#s, p#, qty) 
Primary Key (s#, #p) 

Foreign Key (s#) references SUPPLIER_CITY.s#

CITY_STATUS (city, status) 

Primary Key (city)
SUPPLIER_CITY(s#, city) 

Primary Key (s#) 

Foreign Key (city) references CITY_STATUS.city 

Advantages of Third Normal Form 

The advantage of having relational tables in 3NF is that it eliminates redundant data, which in turn saves space and reduces manipulation anomalies. For example, the improvements to our sample database are: 

INSERT. Facts about the status of a city, Rome has a status of 50, can be added even though there is not supplier in that city. Likewise, facts about new suppliers can be added even though they have not yet supplied parts. 

DELETE. Information about parts supplied can be deleted without destroying information about a supplier or a city. 

UPDATE. Changing the location of a supplier or the status of a city requires modifying only one row.
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I Bsc�
�






RegNo�
Name�
Class�
�
101


102


105


109


110


112


113�
Adarsh


Anil


Arun


Ram


Ramesh


Rishi


Mohan�
I Bsc


II Bsc


II Bsc


I Bsc


I Bsc


III Bsc


I Bsc�
�






Subject:





Student:





Acc_Number�
Name�
Type�
Balance�
�
1001�
XYZ�
SB�
10000.00�
�
1002�
ABC�
FD�
9500.00�
�
1003�
AAA�
SB�
12350.00�
�
1004�
BBB�
SB�
10775.00�
�
1005�
CCC�
FD�
11830.00�
�






Deposit:
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