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Total No. of Questions : 4] [Total No. of Pages : 3

[3934] - 301
M.C.A. (Science Faculty)

CS - 301 : Design and Analysis of Algorithms
 (New Course) (2008 Pattern) (Sem. - III)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates :
1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
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Total No. of Questions : 5] [Total No. of Pages : 2

[3934] - 41
M.C.A. - II (Under Science Faculty)

COMPUTER SCIENCE
CS - 401 : Graphics

 (Old) (2005 Pattern) (Sem. - IV)
Time : 3 Hours] [Max. Marks :80
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) All questions are compulsory.

����

Q1) Attempt any two of the following : [2 × 5 = 10]
a) Compare flood fill and boundary fill methods.

b) Explain DDA circle drawing algorithm.
c) Translate a polygon with co-ordinates A(2, 5), B(7, 10) and C(10, 2)

by 3 units in x-direction & 4 units in y'-direction.

Q2) Attempt any four of the following : [4 × 5 = 20]
a) Explain BMP file structure.
b) Explain mid point subdivision algorithm.

c) What is parallel projection? Explain types of parallel projection.
d) Show that 2D reflection through x-axis followed by 2D reflection

through the line y = –x is equivalent to a pure rotation about the
origin.

e) Explain phong shading algorithm.

Q3) Attempt any four of the following : [4 × 5 = 20]
a) What are the different antialiasing ray-tracing techniques? Explain any

one technique in detail.
b) Explain z-buffer algorithm.

c) Explain Display view storage tube with advantages.
d) Explain 3-D viewing.

e) Apply each of the following transformation on the pt. p[6, 7]
i) Shearing about x-axis by 3 units.

ii) Rotation about origin by 45° in clockwise direction.

������



Q4) Attempt any four of the following : [4 × 5 = 20]

a) Use the cohen-sutherland algorithm to clip two lines P1(40, 15) - P2(75,

45) and P3(70, 20) - P4(100, 10) against a window A(50, 10), B(80,

10) C(80, 40) and D(50, 40).

b) What are the properties of Bezier curve?

c) Explain starbust method of character generation.

d) Explain CMY color model.

e) Compare plasma display with raster scan CRT.

Q5) Attempt any five terms : [5 × 2 = 10]

a) Refresh rate.

b) Aspect ratio.

c) Coefficient of reflection.

d) Inter polation.

e) Dithering.

f) Homogeneous co-ordinates.
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Q1) Attempt any four : [4 × 4 = 16]

a) What do you mean by A.I. technique? Explain.

b) Explain production system in detail.

c) Write steepest Ascent Hill climbing algorithm.

d) Write any four applications of A.I.

e) Differentiate : declarative vs. procedural knowledge.

Q2) Attempt any four : [4 × 4 = 16]

a) Explain repeat predicate of prolog in detail.

b) Construct and describe partitioned semantic net representing the sentence

“All Indians Love Cricket”.

c) Describe any four predicates used in LISP.

d) Define a recursive function in LISP to return maximum from a list

taken as command line argument.

e) Write a prolog program for logon with infinite attempts without the

use of repeat.
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Q3) Attempt any four : [4 × 4 = 16]

a) Write a prolog program for medical diagnosis system.

b) Explain Best-First search algorithm.

c) What do you mean by frames? Explain.

d) Differentiate : Forward vs. Backward reasoning.

e) What do you mean by Question Answering in predicate logic

resolution?

Q4) Attempt any two : [2 × 8 = 16]

a) Write and explain AO* algorithm.

b) Write Movie Script.

c) Explain unification algorithm in detail.

Q5) Attempt any two : [2 × 8 = 16]

a) Represent the following sentence in WFF and convert it to clause form:

“All Romans who know Marcus either hate Caesar or think that anyone

who hates anyone is crazy”.

b) Construct CD for the following sentence : “Since smoking can kill

you, I stopped”.

c) Give state-space representation for water jug problem.
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Q1) Attempt the following : [1 × 20 = 20]

Consider the following BCNF relational schema for a portion of a company

database.

Project (pno, proj_name, proj_base_dept,  proj_mgr, topic, budget)

Manager (mid, mgr_name, mgr_dept, salary, age, sex)

Note that each project is based in some department, each manager is employed

in some department and the manager of a project need not be employed in

the same department. Suppose you know that the following queries are the

five most common queries in the work load for this university and all five

are roughly equivalent in frequency and importance :

1) List the names, ages and salaries of managers of a user-specified sex

working in a given department. You can assume that, while there are

many departments, each department contains very few project managers.

2) List the names of all projects with managers whose ages are in a user-

specified range.

3) List the names of all departments such that a manager in this department

manages a projects based in this department.

4) List the name of the project with the lowest budget.

5) List the names of all managers in the same department as a given project.
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a) These queries occur much more frequently than updates, so you should

build what ever indexes you need to speed up these queries. Given

this information, design a physical schema for the company database

that will give good performance for the expected workload.

b) Redesign the physical schema assuming the set of important queries is

changed to be the following.

i) Find the total of the budgets for projects managed by each

manager; that is, list proj-mgr and the total of the budgets of

projects managed by that manager, for all values of proj-mgr.

ii) Find the total of the budgets for projects managed by each manager

but only for managers who are in a user specified age range.

iii) Find the number of male managers.

iv) Find the average age of managers.

Q2) State True / False and Justify the following (any five) : [5 × 2 = 10]
a) Attributes mentioned in a WHERE clause are candidates for indexing.

b) Setting a latch before reading or writing a page ensures that the physical

read or write operation is atomic.

c) ROLLBACK aborts multiple transactions.

d) In shared-disk system, each CPU has a private memory.

e) Using an oid to refer to an object is same as a using a foreign key to

refer to a tuple in another relation.

f) In Data Warehouse, data is transformed to reconcile semantic

Mismatches.

g) An algorithm is scalable if the running time grows in proportion to the

dataset size, holding the available system resources constant.

Q3) Attempt the following (any five) : [5 × 2 = 10]
a) What do you mean by vertical partitioning of BCNF Relations?

b) With the help of example, explain the concept of serializability.

c) Illustrate the concept of Fuzzy checkpoint.

d) What is pipelined parallelism?

e) Describe the storage and Access methods in ORDBMS.

f) Draw a diagram of Typical Data Warehouse Architecture.

g) What are the steps of KDD process?
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Q4) Attempt the following (any four) : [4 × 5 = 20]

a) For each of the following queries, identify one possible reason why an

optimizer might not find a good plan. Rewrite the query so that a

good plan is likely to be found.

i) No index is available

SELECT Avg (E.Sal)

FROM Employee E

GROUP By E.dno

HAVING E.dno = 22

ii) The sid in reserves is a foreign key that refers to sailors.

SELECT S.sid

FROM sailors S, Reserves R

WHERE S.sid = R.sid

b) Consider the following actions taken by transaction T1 on database

objects X and Y :

R(X), W(X), R(Y), W(Y)

i) Give an example of another transaction T2 that, if run concurrently

to transaction T without seme form of concurrency control, could

interfare with T1.

ii) Explain how the use of strict 2PL would prevent interference

between the two transactions.

iii) Strict 2PL is used in many database systems. Give two reasons

for its popularity.

c) Consider the following classes of schedules : Serializable, conflict-

serializable, view-serializable, recoverable, avoids-cascading-aborts, and

strict. For each of the following schedules, state which of the preceding

classes it belongs to. If you cannot decide whether a schedule belongs

in a certain class based on the listed actions, explain briefly.

i) T1 : R(X), T2 : W(X), T1 : W(X), T2 : Abort, T1 : Commit

ii) T1 : R(X), T2 : W(X), T1 : W(X), T2 : Commit, T1 : Commit

d) Consider the execution shown in following figure. In addition, the

system crashes during recovery after writing two log records to stable

storage and again after writing another two log records
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LSN Log

00 begin-checkpoint

10 end-checkpoint

20 update : T1 writes P1

30 update : T2 writes P2

40 update : T3 writes P3

50 T2 commit

60 update : T3 writes P2

70 T2 end

80 update : T1 writes P5

90 T3 abort

CRASH, RESTART

i) What is the value of LSN stored in the master log record?

ii) What is done during Analysis?

iii) What is done during Redo?

iv) What is done during Undo?

e) Consider the following sequences of actions, listed in the order they

are submitted to the DBMS :

Sequence S1 : T1 : R(X), T2 : W(X), T2 : W(Y), T3 : W(Y)

T1 : W(Y), T1 : commit, T2 : commit, T3 : commit

Sequence S2 : T1 : R(X), T2 : W(Y), T2 : W(X), T3 : W(Y)

T1 : W(Y), T1 : commit, T2 : commit, T3 : commit

for each sequence and for each of the following concurrency control

mechanisms, describe how the concurrency control mechanism handles

the sequence. Assume that the timestamp of transaction Ti is i.

i) Timestamp concurrency control with buffering of reads and writes

and the Themas Write Rule.

ii) Multiversion concurrency control.
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Q5) Attempt the following (any four) : [4 × 5 = 20]

a) How to use Benchmark?

b) In detail, explain Optimistic Concurrency Control.

c) Write a short note on ARIES.

d) What is Distributed Catalog Management?

e) Describe the functionality issues and efficiency issues in ORDBMS

query processing.
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Q1) Attempt the following (any four) : [4 × 4 = 16]
a) What do you mean by system stress?
b) What is the value of Information in decision making?
c) What is the meaning of system performance? How do you measure

efficiency and effectiveness of the system?
d) Explain the role of control in system.
e) What are the limitations of Human Information Processing?

Q2) Attempt the following (any four) : [4 × 4 = 16]
a) Explain prototyping life cycle approach for MIS Design.
b) Explain Information system for operational control.
c) How to improve the quality of decision making?
d) What is sensitivity analysis? Discuss its importance.
e) Explain integrated EIS and DSS.

Q3) Differentiate the following (any four) : [4 × 4 = 16]
a) Open system Vs. Closed system.
b) Data processing Vs. Information processing.
c) MIS Vs. DSS.
d) Decoupling Vs. Simplification.
e) Short term memory Vs. Long term memory.
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Q4) Attempt the following (any four) : [4 × 4 = 16]

a) What is Information system for management control?

b) Explain Information system for strategic planning.

c) What is the role of DSS in MIS?

d) How DSS support decision making under stress?

e) Explain the needs of EIS.

Q5) Write a short note on (any four) : [4 × 4 = 16]

a) Decomposition.

b) Error and Bias.

c) MIS Design Approaches.

d) Feedback control.

e) Human as an Information Processor.
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Q1) Attempt any four of the following : [16]
a) What are the advantages and disadvantages of wireless networking?
b) Define small scale fading. Compare fast fading with slow fading.
c) Why CSMA/CD scheme fails in wireless networks? Give reasons.
d) Explain the process of client initialization using DHCP.
e) Why baseband signals cannot be directly transmitted in a wireless

system.

Q2) Attempt any four of the following : [16]
a) Explain Direct sequence spread spectrum with its advantages and

disadvantages.
b) What is multipath propagation effect? What are the causes behind this

effect?
c) Explain MACA protocol. State its advantages and disadvantages.
d) Explain Indirect-TCP with its advantages.
e) Explain the architecture of Wireless Application Protocol.

Q3) Answer any four of the following : [16]
a) Explain system architecture of IEEE 802-11.
b) Define Ad-hoc network, hard hand off, soft hand off and cell dragging.
c) Compare SDMA and TDMA.
d) Explain the process of delivery of IP packets to Mobile Node.
e) What is pulse shaping? Why it is needed? State any two pulse shaping

techniques.
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Q4) Answer any four of the following : [16]

a) Explain Mobile-TCP and state its advantages and disadvantages.

b) What is reverse tunneling? What are the problems associated with reverse

tunneling.

c) Explain 4 phases of HIPERLAN 1 access scheme.

d) Explain Phase Shift Keying (PSK). State its advantages.

e) Define Bet rate, signaling rate, synchronous transmission and line

coding.

Q5) Answer any four of the following : [16]

a) Explain packet reservation multiple access protocol.

b) Explain handover mechanism used in HIPERLAN 2.

c) Explain CDMA with example.

d) What are advantages and disadvantages of cellular structure?

e) Explain frequency hoping with its advantages and disadvantages.
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Q1) Attempt any 4 of the following : [4 × 4 = 16]
a) What do you mean by knowledge base? Give any eg. for showing

facts and rules in a simple knowledge base.
b) Explain Radian Rule.
c) Explain Analogical Reasoning Architectures.
d) What are the main advantages in keeping knowledge base separate

from the control module in knowledge based system?
e) Explain the features of a good knowledge base system building tool.

Q2) Attempt any 4 of the following : [4 × 4 = 16]
a) Explain why robustness in a learner is important in real world

environment.
b) Explain why a learning component should have a scope.
c) Describe the general learning model.
d) Explain rote learning and learning by being told.
e) Knowledge Acquisition is difficult. Why?

Q3) Attempt any 4 of the following : [4 × 4 = 16]
a) Describe learning Automata & its components.
b) Write a short note on perceptron model.
c) How a learning automata is being used in temperature control setting

for your office each morning?
d) Define & describe CLA.
e) Write a short note on intelligent editors.
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Q4) Attempt any 2 of the following : [2 × 8 = 16]

a) Describe the terms :

i) Object ii) Induction

iii) Concept iv) Selective and constructive induction.

b) What is inductive bias? Describe it with 3 egs.

c) Work out an eg. of concept learning network structures. The concept

to be learned is the concept Arch. Create both positive & negative

training egs.

Q5) Attempt any two of the following : [2 × 8 = 16]

a) Write short note on :

i) Simulated Annealing.

ii) Hop field network model.

b) Describe Supervised & Unsupervised learning.

c) Describe knowledge acquisition & give an eg. for each of the following

types of knowledge

i) a fact. ii) a rule

iii) a concept. iv) a procedure

v) a relationship
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Q1) Attempt the following : [2 × 8 = 16]
a) Explain in details project management tools.

b) Explain about fundamental design concepts.

Q2) Attempt any two of the following : [2 × 4 = 8]
a) Explain metrices for S/W quality and productivity.
b) Write a note on Static Analysis.

c) How risk can be identified? Discuss risk reduction method.

Q3) Write a short note on any three of the following : [3 × 4 = 12]
a) Testing techniques.
b) Phased life-cycle model.

c) Maintenance tools and Techniques.
d) Tools for S/W project scheduling.

Q4) Attempt any four of the following : [4 × 8 = 32]

a) Explain software Acquisition.

b) Explain in brief software Architecture.

c) What are do’s and don’ts of good coding style?

d) Explain any four common problems and solutions in the software

development process.

e) Explain in detail single entry, single exit construct.
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Q5) Justify the following : [4 × 3 = 12]

a) ‘Project manager tries to reduce high staff turnover’.

b) Varification is fundamental concept in S/W design.

c) ‘Make a module too general too restrict’.

d) User are more involved in system prototype method.
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Q1) Case study : [16]
A computerized system is to be designed for a system where several authors
can write a book simultaneously over a network. A book has several chapters
which in turn will have sections & sub-sections. Authors can add data in
form of paragraphs to existing sub-sections or if needed, add new sub-
sections (sections, chapters etc). Authors can delete (modify) data added by
all authors. However one of the author is designated as editors, who can
add, modify, delete paragraphs added by any author ie. that author can add,
remove statements or even words.
Apart from the pages containing the chapters, there are other pages such as
preface, forward, index, references, contents etc. Authors can add these
pages or existing pages can be modified model above system using UML
techniques & draw the following diagrams :
a) Class diagram.
b) Use case diagram.
c) Sequence diagram.
d) Activity diagram.

Q2) Attempt any two of the following : [2 × 4 = 8]
a) Write a short note on UML?
b) A role name is a name that uniquely identifies one end of association,

comment.
c) Discuss the different steps used in constructing object model in analysis

phase.
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Q3) Attempt any three of the following : [3 × 4 = 12]
a) Explain the usage of component diagram by giving suitable example.

b) What is metamodel? Explain with an example.

c) What are different types of relationships supported by UML?

d) How a system can be divided into subsystems?

Q4) State whether true or false. Justify (any six) : [6 × 2 = 12]

a) Association can be recursive.

b) Actors in use case diagram are persons who interact with system.

c) UML is mainly used for software systems.

d) An abstract class is a class that can have direct instance.

e) Messages in collaboration diagram are numbered.

f) Multiplicity is key factor in association.

g) Entities in E-R model are the same as objects in object model.

h) A data store must have at least one data flow into it and one dataflow

out of it.

Q5) Attempt any four of the following : [4 × 8 = 32]
a) Prepare a class diagram for a system for distributing electronic mail ore

a network is needed. Each user of the system should be able to send

mail from any computer account & receive mail on one designated

account. There should be provision for answering or forwarding mail,

as well as saving messages in files or printing them. Also users should

be able to send messages to several other users at once through

distribution list. Each computer on the network should hold any

messages send to other computers which are down.

b) Draw state diagram & activity diagram for ice-create preparing machine.

Consider different scenarios. You can get different flavours.

c) Prepare a class diagram showing at least eight relationships among the

following classes. Include associations, aggregations & generalization.

show multiplicity you may add additional attributes if necessary. Add

atleast one attribute to each class.

Expression, constant, variable, function, argument list, relational

operators, term factor, arithmetic operator, statement, program.
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d) Prepare a DFD for a system for processing results of students. The

student fills in the examination form giving details about subject &

centre etc which is an input to the system student pays examination

fees & given fee receipt & the admit card examination is conducted at

various centres. Centres provide the absentee report. The evaluation

department provides marks of students in each subject. The mark sheet

and the merit list are the outputs of the system.

e) If a personal computer, a disk controller is typically used to transfer a

stream of bytes from a floppy disk drive to a memory buffer with the

help of CPU. The controller signals the CPU each time a new byte is

available. The data is then read & stored before another byte is ready.

The disk controller senses that data is read & signals that data is not

available. If any byte is not read before the next byte comes along the

disk controller goes into data lost error state. The host can then reset

the disk controller back into data not available state to continue the

process. Draw a sequence diagram showing normal & exceptional flow

in data transfer in the data controller.
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COMPUTER SCIENCE
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CS-305 : Event Driven Programming (Win32 SDK)
(2008 Pattern) (New Syllabus) (Sem. - III)
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[3934] - 401
M.C.A. (Under Science Faculty)

CS 401 : INTRODUCTION TO UNIX AND UNIX INTERNALS
(2008 Pattern) (New) (Sem. - IV)
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