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Course Structure for Three Year B, Sc. Computer Science (Six Semesters)
YEAR | SEM | pAPER | PAFER PAPER NAME Theary Practical Total
External | Internal | External | Internal
I I CS101T | Computer Organization And Architecture 75 25 . - 100
r O | CS201T | Data Structures Using C 45 t5 - . (00
It CS201P | Data Structures Using C - . 30 10
m CS301T | Datd Base Management Systems 45 i5 - -
) ’ I | CS301P | Data Base Management Systems - 1 - 30 10 100
. IV | CS40IT | GUI Programming Using VB.Net 45 15 - - 00
_ v CS401P | GUI Programming Using VB.Net, - - 30 10
v CSS50IT | Operating Systems and Introduction to Linux 45 15 - - 100
5 v CS501P | Operating Systems and Introduction to Linux . . 30 10
VI CS502T | Data Communication and Networks 75 25 - - 100
VI [ CS601AT | Elective I: Data Warehousing and Data Mining 75 25 - - 100
3 VIL | CS60IBT [ plooime e s Of Algorithms and 75 25 : : 100
5 VH | CS601CT | Elective HI: Object Oﬁm@d Programming through Java 45 15 ' - - 100
VII | CS601CP | Elective IIT: Object Oriented Programming through Java - . 30 10
V.II[ CS602T | Software Engineering - 45 15 - - 100
Vil CS602P | Project - - 30 19
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'l

CS101T: Computer Organization and Architecture

Objective
The objective of this paper is to introduce the student to the concepts of Computer Organization
" and Architecture.

Outline of the Course
Minimum Class Exam Time Marks
Hours (Hours) :
Total Total Theory Internal Assessment | Total
100 3 75 - 25 100
] ' . Minimum Clas;
Unit | Tapic Hours Marks
I Digital Logic - ' 20 15
I Sequential Logic, Control Unit 25 20
U1 Computer Arithmetic - 20 15
v Input-Output Organization 20 15
A Memory Organization 15 , 10
Total ' 100 75
‘ Detailed Syllabus
Unit I: Digital Logic ' ' 20 Hours

Block Diagram of a digital computer. Binary, Decimal, Octal ard Hexadecimal Number
Systems, 9’s, 10’s, 1’s and 2’s Complement. Binary Addition. Subtraction using 9’s and 10’s
complement. Binary Subtraction using-1’s and 2’s complement. Simplification of Boolean
expressions by using Basic Identities of Boolean Algebra. AND, OR, NOT, XOR, X-NGR gates,
and Buffer (gate) - with Graphic Symbols, Truth Tables, and Algebraic functions. Two Universal
gates-NAND and NOR gates. Drawing the logic diagram by using only one type of universal
gates to represent-a given Boolean expression- either only NAND gates or only NOR gates.
Canonical Form- Minterms, Maxterms. Standard Form- Sum of Products, Product of Sums.
Karnaugh-Map (2-, 3, 4- variable maps) method for simplifying Boolean Expressions, Don’t
Cafe Conditions. Half-Adder and Full Adder- with Truth Tables, derivation of the boolean
expressions for the Sum and Carry. .

Unit I: Sequential Logic, Control Unit | 25 Hours

Flip bt{l)op, Present State and Next State of a flip flop. RS, JK, D and T flip flops (Graphic
Symbols,_ - ' ,

.Characteristic Tables and Excitation Tables). Indeterminate State of an RS flip flop.
Sequential circuits. Block Diagram of a Sequential ¢ircuit. Design of counters using only type of
flip flops (viz. JK flip flops only). Design of Counters, Present State and Next State of the
counter, State Diagram, State Table, Excitation Table of the counter, Use of Karnaugh maps to
derive the corresponding flip flop input- equations for the combinational circuit of the count
and Logic Diagram of the counter. Brief definition of registers in a basic computer, Instry t.er,
Code, OP Code (Operation Code), Mode field of an Instruction Format, Effective Addc ion
Instruction Format- Three Basic Computer Instruction Formats viz, Memory-Refa ress.
Instructions  (MRI), Register-Reference-Instructions (RRI), Input -Output-lnstry rence-
Instruction Set Completeness. Timing and Control- Clock Puises, Contro| Unit and ctlons.
Diagram, Timing Signals. Phases of an Instruction Cycle- Fetch, Decode, Exeoyre - ° BIOK
Block Diagram of a CPU- (with three major components- viz, Co i !

& ( Jorcomp ntrol Unit, ALU, Register Se).

—
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Three-ﬁfddress Instruc.tions, Two-Address Instructions, One-Address Instructions, Zero%ddress
Instructions. Addressing Modes (Implied, Immediate, Register, Register-Indirect, Direct,
Indirect, Relative, Indexed).

Unit III: Computer Arithmetic

; o . ) ) 20 Hours
Sign bit, Signed-Magnitude Representation, Signed-Two’s Complement Representation,o:nd
Unsigned Numbers. Arithmetic Left Shift (Multipication of a Sign

ed-Binary Number b . Si
Reversal, Overflow, Boolean expression to detect Arithmetic Shifi-Left Oa\grﬂow, V;- gvirz:,gw"

Flip Flop). Arithmetic Right Shift (Division of a Signed-Binary Number by 2).
Addition and Subtraction with Signed-Magnitude numbers- Hardware Implementation and
Flowchart-Flip Flop E(The Extended Accumulator bit), AVF(Add Overflo

w Flip Flop), A
Addend, Minuend, Subtrahend; Addition and Subtraction with Signed-ng’s C%)mpll;gn‘::::;
numbers

- Flowchart of Booth’s Muitiplication Algorithm for multiplying botif positive and negative binary
integers in Two’s Complement form, Hardware for Booth’s Algorithm,

Unit IV: Input-Output Organization 20 Hours
I/O Bus versus Memory Bus, Isotated IO method versus Memory-Mapped 1/Q; Strobe Control,

Handshaking, Three Modes of Transfer (Programmed /O, Interrupt-Initiated 10,
DMA).Programmed 1/0 (Block Diagram of Data Transfer from I/0 -Device to CPU via an
Interface, Flowchartfor CPU Program to input data).Priority, PI (Priority In), PO (Priority Qut).
Priority Interrupt -Daisy-Chain Priority Interrupt and ParallelPriority Interrupt. Daisy-Chain
Priority Interrupt (One-Stage of the Daisy-Chain Priority Arrangement, VAD -Vector Address,
Interrupt Acknowledge). Parallel Priority Interrupt (Priority Interrupt Hardware, Two flip flops -
Interrupt Status flip flop IST and Interrupt Enable flip flop IEN, Two Registers — Mask Register .
and Interrupt Register). Direct Memory Access-(CPU -Bus-signals f6r°8 DMA Transfer, Block
- ~diagram-of 2 DMA Controller, DMA Transfer, Word Count Register, Bus Request, Bus Grant,

Burst Transfer, Cycle Stealing, Some Applications of DMA). -

Unit V: Memory Organization .. 15 Hours
Block Diagrams of RAM and ROM; Magnetic Disks- Tracks, Sectors. Comparison of the Speed,
Size and Price of the Primary Memory and Auxiliary Memory. CAM (Content Addressable
Memory or Associative Memory), Associative Memory (Hardware Organization, Block
Diagram of Associative Memory, Match Logic, Key Register, Argument Register, Lflafch
Register, Masking, Unmasked bits of the argument); Diagram of an array of Assqc!at!ve _
Memory of m-words and n-cells per word; Internal Organization of One Cell of Assocna.twe
Memory; Match Logic for One Word of Associative Memory- List of the Boolean Functions
related to the Match Logic. Write and Delete Operations in Associative Memory, Cache
Memory, Locality of Reference, Hit, Miss, Hit Ratio, Three Mappings in cache viz. Associative
Mapping; Direct Mapping (Tag Field, Index Field), Set-Associative Mappxng (Set, TWO-Way-Sfet |
Associative Mapping). Writing into Cache (Write Through, Write Back), Replacement in
Associative Mapping and Set-Associative Mapping :
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Instruction for Paper Setter
(The question will be set according to the following scheme)

Unit | Topic  To'beset | To be answered Marks
I Fundamentals 2 1 15
I | Arithmetic 2 1 20
Tl | Boolean Algebra 2 1 15
IV | Combinational Circuit 2 1 15
V | Memory Organization 2 1 10
Total , 10 5 75

Recommended Books
Text :

M. Morris Mano, Computer System Architecture, Pearson Education, New Delhi, Third
Edition, 2007,

Reference:
M. Morris Mano, Digital Logic and Computer Design, Prentloe Hall Indla, New Delhi, 2004.

Page 6 of 38



u.5¢ (Computer Science) Syllabus 2015

e

C8201T and CS201P; Data Structures Using C

Objective .
The objective of the course is to present the students to learn how
computer language, such as C, to represent a collection of s
data most efficiently for solving problems. After complet
able to

»  understand and use the process of abstraction using a programming language such as
‘C, .

. to create data structures in a
.rmlar datg, and how to process these
ion of this course, a student will be

»  analyse step by step and develop algorithms to solve rea} worl

d problems
» implement various data structures iz, Stacks, Queues, Linked Lists, Trees and

Graphs _ .
»  understand various searching and sotting techniques afid their processing efficiency.
It is expected that the student has basic knowledge of C language.
Qutline of the Course
Minimum Class Hours |Exam time (Hours)] . Marks
. Theory Practical
Theory| Practical | Total Theory Practicall External| Internal |External Iaternal Total
60 40 100 2 3 45 15 30 10 100
. Marks
Unit Topic L Mmjmum Class I;q"? |- -CFheory)
o B Theory | Practical | Total
I | Introduction to C .~ 10 4 | 14 09
Stacks, Queues -
I | Trees 15 9 24 09
IV | Graphs . 10 9 19 gg
V__| Searching and Sorting 10 9 {1 19
E_'rotal 60 [ 40 100 45
" Detailed Syllabus . |
Unit I: Introduction to C 10+4 Honrs

The C character set, Data types, Constants, Strings, Variables, QOperators, Expressions,
Statements Operators (;’ﬁtlunetigpunam binary, teriary, relational, logical), Basic IO Functions
Decision making and looping: if ... else; switch; while, do ... while, for; nested loops; break;
continue

Functions: Defining a Function, function prototypes, Call by value, F:all tfy reference

Arrays: Declaration, initialisation, as arguments to functions, two-dimensional arrays .

Pointers:  Declaration, initialisation, address operator, indirection operator; Pointers and
functions (taking pointers as arguments and returning pointers); Pointers and arrays (one-
dimensional and two-dimensional) . .
Structures: Declaration, instantiation; member access operators (. and ->), functions and
structures; Nested Structures; Array of Structures
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Unit II: Linear Data Structures: Linked List, Stacks and Queues 15+9 Hours

Data Type, Abstract Data Type, Data Structure, Complexity measures in terms of time and
space; Big O notation. Linked List as a data structure (characteristics, advantages,
disadvantages); operations on fists"(creation, insestion, deletion, traversal, merging, splitting);

" doubly linked list, circular list: use of linked lists for polynomial representation and

manipulation (addition and multiplication).

Stacks and Queues as data structures; ° implementation of stacks and quedes using arrays and
litiked lists; Definitions of Circular Queue, Priority Queue; Application of stacks : Conversion of
infix(containing arithmetic operators including exponential operator, and parenthesis) to postfix,
evaluation of postfix expression.

Unit II: Trees 15+9 Hours

Definition of tree as a data structure (Binary Trees and General Tr€es), Basic Terms (father, son,
descendant, ancestor, height, depth, leaf, node, forest, ordered trees, strictly binary tree,
complete binary tree, intemal podes, external nodes); Representation of trees using linked lists,
Binary tree traversal methods (pre-order, in-order, post-order), recursive algorithms for traversal
methods, Binary search trees (creation, insertion and deletion of a node), Height balanced
(AVL) binary trees (construct and traverse an AVL tree)

Unit IV: Graphs 10+9 Hours

Definition of a graph, Basic Terms (vertex, arc, directed, undirected, cardinality, finite and
infinite graph, incidence, adjacency, indegree, outdegree, path length, weighted graph,
connected graph, cyclic and acyclic graph, symmetric graph, complete graph, sub-graph); Graph
representation : Adjacency matrix, adjacency lists, incidence matrix, adjacency multi-lists; '
Traversal schemes : Depth first search, Breadth first search (Reclirsive and non-recursive
algorithms); Shortest Path algorithms (Dijkstra’s), Spanning tree, ‘Minimal spanning tree
algorithms (Kruskal’s algorithm) - = :

Unit V: Searching and Sorting 10+9 Hours

Linear and binary search and their complexity analysis; Hashing, Hash Functions (division
method, mid square method, folding), Analysis of ideal hash function; Conflict resolution (linear
and quadratic probe, double hashing, separate chaining); Analysis of collision resolution
techniques; Sorting algorithms(Insertion, Selection, Bubble, Quick) and comparison of their
time complexity.

Instructions for Paper Setter

The quéstion papers will be set according to the following scheme

UNIT Theory Practical .
Tobe . | Marks To be Marks
To be set answered To be set answered
I 2 1 09
I 2 1 09
oI 2 1 09 2 I 10
v 2 i 09 2 I 5
R 2 1 09 2 1 1o
Total 10 5 45 6 3 5
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Distribution of marks for practical

10% : Syntax and input/output screens
30% : Logic and efficiency (source code, pseudocode, and algorithm) -

20% : Error trapping (illegal or invalid input, stack overfiow, underflow, insufficient physical
memory etc.)

20% : Completion
20% : Resuit

Recommended Books
Text Book

1, 8. Chattopadhyay, D. Ghosh Dastidar, M Chattopdhyay, Data Structures
Through C Language, BPB Publications, 2001
2, Yashavant Kanetkar, Let us C, BPB Publication

=

Reference

1. Y. Langsam, M.J. Augenstein, A.M. Tenenbaum, Data Structures Using C and
C++, Second Edition, Prentice Hall of India, 2000

2. Seymour Lipschutz, Theory and Problems of Data Sturctures, Schaum’s Outline
Series, International Edition, MacGraw Hill, 1986

3. Y.P. Kanetkar, Dara Structures Through C Language, BPB Pﬁblications, 2002

Practical Assigaments USRS

' (Quesﬁons need not be restricted to this list)

[

1. Write a program to sum thé following series:

a) The first n natural numbers
b) The first n odd natural numbers
¢) The first n even natural numbers
2. Write a program to sum the series : 2 * 3 -3 * 5+ 4 * 7+ to n terms
3. Given a number, write a program using while loop to reverse the digits of the number. For
example, the number 12345 should be written as 54321. (Hint: Use modulus operator to
extract the last digit and the integer division by 10 to get the n-1 digit number from the n
digit number.) :
Write a program for sorting the elements of an array by using Selection sort, Bubble sort,
Insertion sort,
Write g program to generate positive prime numbers. ,
Write a program to find the sum of row, column, and diagonals of the given matrix.
Write a program to find the largest number of the given matrix using function.
Write a program to sort all the elements of a matrix using function.
Write a menu-driven program to

a) construct a singly linked list. Assume the information part of-each node consists of

only an integer key. Get input for each key from the keyboard. Assume the input is
over when the user enters —1

b) print the information from each node
c) delete all nodes containing a given number
d) Exit

e

0 90 O
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6. Consider that Z, a linked list of # integers, is given to you. Suppose, the nodes of the list are
numbered from / to ». It is required to split the list L into 4 lists so that the first list contains
the nodes of L numbered 1, 5, 9, 13 ... The second list contains, the nodes numbered 2, 6,
10, 14 ... The third list contairs the nodes of L nutnbered 3, 7, 11, 15, .... The fourth list
contains the nodes of L numbered 4, 8, 12, 16 ... Write a program to create the list and

perform the splitting.

7. Write a C function to insert a node appropriately to an already sorted list so that after
insertion, the new list also becomes sorted. Take care of special cases such as inserting into
an empty list. Use this function to write a program which accepts integers at the input and at
the end produces a sorted list. Assume that if the integer read at the input is ‘0’ then your
program should stop. _

8. Write a program to implement polynomial multiplication. Test your program by inputting
the following two polynomials given betow.

I0PA8 + 14P"6 - 8BS - 3P + P2

3pr4 +5P3 2P+ 9

(~ isto be read as “raised to™)
Store each term of the polynomial in a linked list in descending order of the index. Use
separate linked lists for each polynomial. Obtain and store the product in a third linked list,
and then print out all the three polynomials in a format similar to the one shown above, in
descending order of index.

9. A bi-directional list is a list of elements that are linked in both ways. Both links are
originating from a header. Construct a module with procedures for searching, inserting and
deleting elements. .

10. Write a program to represent a sparse matrix using linked list. Add together two such
matrices, and display the original and resuiting matrices in matrix form.
11, Write a menu-driven program to implement a stack using arrays. The menu shouid have the
_following options: '
a) Push on to the stack
b) Pop from the stack and print the value popped from the stack
¢) Merely print the value on top of the stack
d) Exit
Error trapping should be done for underflow and overflow. Available array space should be

efficiently used (i.e. there cannot be overflow if there is more than 1 empty element in the
array). Assume that the information part of a stack element is only an integer.

12. Write INSERT and DELETE functions in C language simulating insertion and deletion in
circular queue which stores an array of characters.

13. A double-ended queue is a linear list in which additions and deletions may be made at either
end of the queue. Write a C function to implement deque with desired functionality
Ilustrate use of your function in an example problem, say, a queue of integers, ‘

14, Devise a scheme to traverse a singly linked list in both directions by reversing the links
during left to right traversal. Write a C program to implement this traversal scheme

15. Write a C program to convert an expression from its infix form to its equiv
form, (b)prefix form. Assume the infix expression contains only Opel’atz?'s +al_°'}t S‘a_)fos‘}fl’;x
operator “* stands for exponentiation. The operands are all single digit integ:a,r’ Displs th:
resulting (a)postfix expression (b)prefix expression. §. Display
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16. Write 8 program to input a postfix expression that consists of only single digit’ positive
operands and the binary operators +, -, *, and /. Using a function, evaluate this postfix
expression. The function should report if the postfix expression is invalid, else return its
value. {For example, 242/-46*+7+ is a valid postfix expression, (being the equivalent of the
infix expression, 2-4/2+4*6+7) and its value is 31.00.] ‘

17. Write a program to construct a binary search tree of inte

| : ] gers using linked list. Assume the
information part of each node consists of only an integer key. Get input for each key from

the keyboard. Assume the input is over when the user enters —1. Next, print out the keys in
ascending order of magnitude, using a non-recursive function.

18. Write a program to create a binary tree and to traverse the tree in -
a) pre-order
b) in-order =
¢} post-order
19. Implement a procedure for deleting an element X from a binary search tree.

20. Write a program to reconstruct a binary search tree given its pre-otder and in-order traversal
sequence,

21. Write a program to find the biggest and smallest item in a binary search tree.

22. Design and implement an algorithm for insertion of an element in AVL tree taking into
account all possible conditions, ‘

23. Represent a graph using adjacency matrix. Write a C procedure to transform an adjacency
matrix based representation to a linked-list based representation. o _ N

24.Désign a suitable representation so that a graph can be stored on a hard disk. Write a
procedure adjacency matrix based gepresentation. '

25. Write a program to represent a graph and perform a non-recursive depth first search of an
item in it.

26. Write a program to represent a graph and compute the shortest distance between two nodes
in it. '
27. Write a program to input some numbers into an array, and then sort them using various

sorting techniques (selection sort, bubble sort, quick sort, radix sort) and compare their time-
complexities.

28. Write a program to input some numbers (at least 128 numbers, the more the better) from a
file into two arrays A and B. Sort array B. Perform the linear search in array A and binary
sedrch in array B for a given number. Repeat these as many times as user decides and
compare the time-complexity of the two search methods on the average.

29. Design and implement an algorithm to delete an identifier X from a hash Fable which uses
hash function fand linear open addressing to resolve collisions. Your deletion scheme must
ensure that correct search is possible even after deletion.




