Paper / Subject Code: TE1158 / 1)Graph Theory

TE1158
Total No. of Printed Pages: 06
T.E. - (Computer) (Sem-V) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Graph Theory
[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1. Assume all necessary data
2. Draw neat and clear diagrams. ‘
3. Answer any 5 full questions by selecting any two questions from PART-
A, any two questions from PART-B and any one question from PART-

C.
PART A
(Answer any 2 Questions from Part A)
Ql a. Snakes eat frogs and birds eat spiders; birds and spiders both eat insects; frogs 3
eat snails, spiders and insects. Draw a digraph representing this predatory
behavior.
b. (i) Draw a graph on six vertices with degree sequence (3, 3, 5, 5, 5, 5); does 4

there exist a simple graph with these degrees?
(ii) How are your answers to part (i) changed if the degree sequence is (2,

3,3,4,5,5)? 6
c. The girth of a graph is the length of its shortest cycle. Write down the girths of
(1) Ko; (i) K5 ; (iii) Co; (iv) Wp; (v) the graph of the dodecahedron. 7

d. Prove that, If G is a bipartite graph, then each cycle of G has even length.

Q2 a. In the Petersen graph, find 4
(i) a trail of length 5;
(i)  a path of length 9;
(iii)  cycles of lengths 5, 6, 8 and 9;
(iv)  cutsets with 3, 4 and 5 edges.
b. Use Fleury's algorithm to produce an Eulerian trail for the graph in Fig. 6

c. Find four Hamiltonian cycles in Ky, no two of which have an edge in common. 4
What is the maximum number of edge-disjoint Hamiltonian cycles in K4

1
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d. Guarini's problem is one of the earliest chessboard puzzles that dates back to 1512. 6
This puzzle involves four knights, two white and two black, at the four corners of
a small 3x3 chessboard. Model the board using a graph and determine if the

following scenario is possible. Also provide the sequence of moves to obtain the
final board from the start board.

D

Q3 a,

Suppose we have a collection of cities which we want to connect by a system of §
railway lines. Also suppose we know the cost of constructing lines between pairs
of cities. How do we construct the system so that the cost is minimal, regardless

of the inconvenience to the passengers. Obtain such a network for the fol]owing

cities.

ClLiC2|C3|C4a]C5Ce | 7
Cl | — [ 576 | 564 | 786 | 234 | 456 | 6354
C2 | 576 | - | 232|233 | 765 771 | 345
C3 | 564 | 232 | — | 111 | 789 | 388 | 567
C4 | 786 | 233 | 111 | ~ [ 890 | 875 | 345 ]
C5 | 234 | 765 | 789 | 890 | — | 675 | 343
C6 | 456 | 771 | 388 | 875 | 675 | = 456 |
C7 | 654 | 345 | 567 | 345 | 345 | 456 | —

b. Use the Djikstra's shortest path algorithm to find a short

est path from S . vi
the following weighted graph: to T in

c. Define a tree.
(i) Prove that every tree js 3 bipartite graph,
(i) ~ Which trees are complete bipartite graphs?

2
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PART B
(Answer any 2 Questions from Part B)
Q4 a. Suppose we need to schedule the courses given in the table such that students can 8

attend the respective subjects. The table indicates which courses are being taught
by common faculty. For instance, French and Maths cannot be scheduled in the
same slot since they have a common faculty member. How many slots do we need
to solve the given problem? Demonstrate the solution.

French (F) X X X

Math (M) X X X

History (H) X X X
Philosophy (P} X X
English (E) X X

ttatian (1) X X X X
Spanish {S) X X

Chemistry (C) X X X

b. Using the greedy algorithm find the maximal independent set in the following

graph !
3
/ \ 02
g 010 /\
‘\ga 0/12\0 ll_.—-——- ol
5o/ O\ /
\ Z// 0-"
[
6
c. Using approximation algorithm, find the minimal vertex cover in the following
5
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French (F)
Math (M)
History (H)
Philosophy (P}
English (E)
Italian (1)
Spanish {S)
Chemistry (C)

x x x



— | 576 | 564 | 786 | 234 | 456
576 | - | 232 | 233765 | 771
564 [ 232 | - [ 111 | 789 | 388
786 | 233 | 111 | — | 890 | 875
234 [ 765 | 789 [ 890 | - | 675
456 | 771 | 388 | 875 | 675 | -
654 | 345 | 567 | 345 | 345 | A<k
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Q5 a. State and prove the Handshaking dilemma. 6

b. Find the longest path from A to G in the network 8
A
G
¢. Inthe below tournament, find 6
(1) cycles of length 3, 4 and 5;
(ii) an Eulerian trail;
(i)  a Hamiltonian cycle.

Q6 a. In a company X ={X;,X3,X3,X4,Xs} people have applied for Y= 19
{y1,¥2, Y3, Y. ¥s} jobs. One person can qualify for more than one job. Followj o
graph depicts person-job qualification details. Demonstrate the . H Wl.ng
Algorithm to obtain a job match for every person. (Initial matching M i .Um‘,garlan
by the heavy edges) 18 indicated

p. Explain Hamiltonian Directed graph with the help of suitable ¢ :
se that three boys a, b, ¢ know four gi 1 Xamples. 4
Supp© BIrls W, X, y,zas in following Fig 6
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boy girls known by boy
w y z
b X z
c X y

(i) Draw the bipartite graph corresponding to this table of relationships,
(i) Find five different solutions of the corresponding marriage problem,
(i) Check the marriage condition for this problem.

PARTC
(Answer any 1 Question from PART C)

Q7 a. Explain Cayley's Formula to enumerate spanning trees from a given graph. Using 8
Cayley's formula, determine the number of spanning trees possible on the
following graph. Draw any 4 spanning trees for the graph.

b. Which of the following graphs are Eulerian? semi-Eulerian? 7
(i) the complete graph Ks;
(i) the complete bipartite graph K, ,;
(iii)  the graph of the cube;
(iv)  the graph of the octahedron;
(v)  the Petersen graph.
c. Give an example (if it exists) of each of the following: 5
(1) a bipartite graph that is regular of degree 5;
(i) a bipartite Platonic graph;
(ii))  acomplete graph that is a wheel;
(iv)  acubic graph with 11 vertices;
(v) a graph (other than Ky, K4 4 or Q4) that is regular of degree 4.

Q8 a. Define a Line graph. 5
(1) Show that K3 and K; 5 have the same line graph.
(i) Show that L(Ks) is the complement of the Petersep, graph.
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b. Define the following terms and provide suitable examples for the same: S
i. Bridge in a graph
ii. Disconnecting Set in a graph
iii. Cut Vertices

iv. Walk in a graph
V. Trail in a graph
c. The score of a vertex of a tournament is its out-degree, and the score sequence of 5
a tournament is the sequence formed by arranging the scores of its vertices in
nondecreasing order. Obtain the score sequences of the following tournaments:

d. State if the following statement is True or False. Justify with the help of an 5
example.
Statement: An Approximation algorithm used to find the minimum vertex

cover always results in an optimal solution.
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TE1157
Total No. of Printed Pages: 3
T.E. - (Computer) (Sem-V) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Operating Systems
[Time: 3:00 Hours] [Max. Marks: 100]

Instruction: Answer any five full questions selecting any two of each from Part — A and
Part - B and one from Part—C

PART -A

Q1 a) State importance of all attributes of a process control block. Sate the role of (4)
process control block in context switching.

b) Explain bounded buffer producer consumer problem and suggest solution. ©6)

¢) Draw Gantt chart and compute i) Completion time ii) Response time iii) Average 0)
waiting time iv) Average turnaround time for the processes given below using
SRTF Consider higher number as higher priority.

Process Arrival Time | Burst Time
Pl 0 2
P2 1 3
P3 3 1
P4 3 6
P5 2 3
Q2 a) Suggest and explain an appropriate algorithm that can be used for detection of (4)

deadlock in case system is having multiple instances of each type.

b) Using appropriate example, give hardware based solution for "N" process

synchronization. )
¢) With neatly labeled diagram, explain process of logical to physical address
translation in Operating system in segmentation process. (8)
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Q3

Q4

Q5

Q6

b)

c)
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What is a role scheduler in process life cycle? What are its different types? (6)

What is the role of a scheduler in maintaining degree of multiprogramming?

What is a thread? What is the basic difference between a process and a thread?
With a neatly labeled flow diagram, explain life cycle of a thread. With suitable
example explain how thread level parallelism is achieved.

Explain "N" process solution for Readers and writes example

PART -B

Non atomic process execution may lead to data hazard. Justify using appropriate
example.

In Wait for graph, existence of cycle is not a sign of deadlock, always. Explain
using suitable example

What is demand paging? With neatly labeled diagram explain how Operating
system solved page fault proble.

State difference between sequential and random file access methods.

With neatly labeled diagram explain disk structure. Explain step by step process
of data read operation.

Write a short note on i) single ii) two level iii) Tree structures directory
implementation. State demerits in each case.

Suresh brought a new laptop from market with 2 GB RAM and 1 TB hard disk
space. He observed that he could run applications of size of more than 2 GB (Total
size of all applications running including management software, heap space. etc

at a specific moment) and still his laptop was performing well. Is it really possible?
Justify your answer, in any case.

Give syntax and semantics for the commands given below
1) ps 2) touch 3) Alt+Curl+F4 4) getfacl 5) free -m 6) rm -rf

Write a script to delete logs that gets stored in '/var/log" directory periodically.

(6)

(8)

(6)

(6)

)]

(6)
(6)

(8)

(6)

(6)

8
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PART -C

Q7 a) Briefly explain about single-level, two-level and Tree-Structured directories. (6)
What is the significance of soft links in a multilevel directory structure?

b) What is an Elevator algorithm in disk scheduling? Series of head movement is
given as below 10, 20, 30, 40, 60, 70, 90, 100, 150, 160 and 199. Considering
initial head position at 100, compute total distance of head movement using SCAN
& C-LOOK disk scheduling algorithm method.

(6)

c) Write a shell script to display following information. (Consider last option to exit ®)
from program)

i) Display Processor information
ii) Display Real time main memory status

iii)  Display Real time Process status

iv) Exit
Q8 a) What is the importance of free space management? Explain all approaches. (6)
b) Write a short note on following disk allocation methods (6)
i) Indexed method

ii) Sequential method

c) How can we grant and revoke permissions on files and directories in Linux. (8)
Explain giving example.
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Total No. of Printed Pages: 4
T.E. - (Computer) (Sem-V) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Database Management & Query Processing
(Time: 3:00 Hours] [Max. Marks:100]

Instructions: 1. Attempt five questions, any two questions each from Part-A and Part-B and
one question from Part-C

2. Assume necessary data, wherever required.

PART-A
Q1 a) Differentiate between logical data independence and physical data [4mks] )
independence.
b) With respect to EER, explain the Disjoint Partial Specialization with an [4mks]
example,
¢) Explain the following with the help of examples.
6mks
I Recursive relationship [ ]
il. Binary relationship
ii. Ternary relationship
d) Consider the following relational schema.
[3*2=6mks)

Student (Sid, name)
Enrol (Sid, code)
Subject (code, lecturer)
Answer the following queries in relational algebra:

i.  Find the names of the students who have enrolled in at least two
different subjects.

ii. Find codes of subjects taken by student named ‘Rahul'.

iii. Find the names of the students who have not enrolled for any
subjects.
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Q3
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a)
b)

d)

b)

With the help of an example explain Triggers in SQL.

Let R={WXYZ} be the Relation, F be the set of functional dependencies

as given:

X->W, WZ->XY, Y->WXZ.

Compute the canonical cover for F.

Explain the following terms giving example:
1. Candidate Key
il. Primary key
iii. Super Key

Given relation R(A,B,C,D,E,F,G,H) and the set of functional
dependencies

F = {A->BCD, AE->F, E->G, D->H}
Find the keys of R

What is union compatibility? Explain giving examples the following
relational algebra operators:

a. DIFFERENCE
b. RENAME
c. DIVISION
Consider the following two sets of functional dependencies:
F1={A->B, AB->C, D->E}
F2 = {A->BC, D->AE}
Check whether they are equivalent.

Consider the following relational schema:

Student (snum: integer, sname: string, major: string, age: integer)

Class (cnum: string, name: string, meets at: string, room: string,

fid: integer)

Enrolled (snum: integer, chum: string)

Faculty (fid: integer, fname: string, deptid: integer)
Write the SQL statements for the following:

a. Create all the table with the necessary constraints.

2
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b. Find the number of students who have enrolled in at least two
classes.

¢. Find the names of all students who have enrolled in both CSC100
and CSC200.

d. Find the names of the students who have not enrolled in any
Class.

PART-B

Q4 a) With respect to two phase locking discuss the following: [4*2=8mks]
a. Basic 2PL
b. Conservative 2PL
c. Strict 2PL
d. Rigorous 2PL
b) Explain the ACID properties of transactions. [4mks]
c) Consider the following schedules: [8mks]

S1:
r2(2);r2(y); w2133 (@ 1) W), w3(y);w3(2);r2(x);r 1 () wi(y);
w2(x)

S2:
13(y);3(2);r] (); w1 (x);w3(Y);w3(@)r2(2)r 1 () w1y Jr2(y);w2(y);r2(x);
w2(x)

Check if the above schedules are Conflict Serializable or not. If yes, find
the equivalent serial Schedule. .

Qs a) With an example explain External Sort Merge algorithm. [9mks]
b) Explain the following with examples, w.r.t to transactions in DBMS. [6mks)
i. Serial Schedule
ii. Non-Serial Schedule
iil. Recoverable Schedule

¢) Explain the role of Recovery Manager Module in case of failures of [Smks]
transaction.

Q6 a) With the help of a diagram explain the basic steps in query processing. [6mks]

b) Explain the concept of query optimization giving an example. [4mks]

3
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d)

b)

d)

a)

b)

d)

Explain the following types of NoSQL databases
i. Column-based
il. Key Value Pair based

Giving examples explain the following with respect to transactions in
dbms:

i The Lost Update Problem
il The Temporary Update (or Dirty Read) Problem

PART-C

Explain giving examples the following:
i. Composite Attribute
il, Multivalued Attribute
iii. Weak Entity Type

With the help of examples, discuss the insertion, deletion and
modification anomalies that can occur in the databases if the schema in
not normalized.

Define View in DBMS. How is it different from table? Why are they
used? Provide an example of a view which cannot be updated and
explain why it can't be updated?

What is referential integrity constraint? Explain giving an example.

With the help of examples explain:
i. Binary Locks
ii. Shared and Exclusive Locks
Explain the concept of query optimization giving an example.
Check if the following schedule is conflict Serializable or not.
§: W2(X); W1(X); W3(X); R3(X); RI(Y); W2(Y); R2(Y); R3 (2)

Explain the different states of transaction with the he

am the Ip of the state
transition diagram.

TE1156

[6mks]

[4mks]

[6mks]
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EXAMINATION JUNE 2023
Database Management & Query Processing
[Time: 03:00 Hours]| [Max. Marks:100]

Instructions:1. Attempt five questions, any two questions cach from Part-A and Part-B
and one question from Part-C.
2. Assume necessary data, wherever required.
PART-A

Q1 a) Explain giving example the differences between database schema & database [4mks]

state.
b) With the help of a diagram. explain the three-schema database architecture, [4mls)
¢) Explam giving examples the following: [6mks]
i. Composite Attribute
ii. Multivalued Attribute

iii. Weak Entity Type

d) Consider the following database schema: [6mks)|
Suppliers (sid: integer. sname: string, address: string)

Components (eid: inl.

croename: string. color: string)
Catalog (sid: integer. eid: integer, cost: real)

The key fields are underlined, and the domain of cach field is listed after the field
name. The sid is the key for Suppliers. cid is the key for Components, and sid and
cid together form the key for Catalog. The Catalog relation lists the prices charged
for components by Suppliers.
Answer the following queries in relational algebra:
a) Find the names of suppliers who supply every green or red coloured

component.
b) Find the sid's and sname of suppliers who supply red and green components,
¢) Find the sid's of suppliers who supply every component.

Q2 a) Consider a MOVIE databasc in which data is recorded about the mov
The data requirements are summarized as follows:

o Each movie is identified by title and year of release. Fach movie has a length
in minutes. Each has a production company, and cach is classified under one
or more genres (such as horror, action, drama. and so forth). Fach movie has
one or more directors and one or more actors appear in it. Fach movie also
has a plot outline. Finally. each movie has zero or more quotable quotes, each
of which is spoken by a particular actor appearing in the movie. 4

o Actors are identified by name and date of birth and
movies. Each actor has a role in the movie.

ic industry. [8mks]

appear in one or more

o Dircctors are also identified by name and date of birth and diyee T

1




b)
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Q3 a)

b)

<)

d)

TE1156

movies. Itis possible for a dircctor to act in a movie (including one that he or
she may also direct).

o Production companies are identified by name and cach has an address. A
production company produces one or more movies.

For the above case study scenario, capture the key entity types, their attributes &

relationships and draw the EER diagram for the given scenario.

Explain the following terms giving example: [6mks]
i. Candidate Key

i, Primary key

iii. Super Key

Given relation R (A, B, C, D, E, F. G. H) and the sct of functional dependencies  [6mks]
F= {A->BCD, AE->F, E->G, D->H}
i. Find the keys of R.
ii. Relation R is which normal form? Justify giving reasons.
iii. Apply normalization & decompose the relation R till BCNF systematically
in step-wise manner. Also, specify the reasons for decomposition.

Consider the following database schema: [6mks]
FACULTY_MEMBER {Fid, Fname, Qualifications, Expecrience, Salary,
DeptName

Coursc (Cid. Cname, Scmester}

Teaches {Fid, Cid, Year}

Answer the following queries in SQI:

i Foes o onames of ihe facudty b who has e taught all the cowrses jor
Semester 5.

ii. Find the names and ids of all the faculty members who has not taught any
course in the year 2022.

iii. Find the names of all the faculty members who have taught same course

more than once.

What is union compatibility? Explain giving examples the following relational [6mks]
algebra operators:

a. DIFFERENCE

b. RENAME

¢. DIVISION

Given relation R (W, X, Y, Z) and the set of functional dependencies [Smks]
F={X->W, WZ->XY, Y->WXZ!}
Compute the canonical cover for F.

For the rclation R (L, M, N, O, P) with functional dependencies as [3mks]
(L->M, MN->P, PO->L}.
Find the candidate key/keys.
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PART-B
Consider the following schedules: [8mks]
ST:r2(z): r2(y); w2(y): 13(y); r3(z): r1(x); wI(X); w3(y); w3 (z). r2(x): 1l (y);
wl(v): w2(x)
S2:13(y); r3(z); r1(x); wi(x); w3(y): w3(z): r2(z); rl(y): wi(y): r2(y). w2(y).
r2(x): w2(x)
Check if the above schedules are Conflict Serializable or not. If yes. find the
cquivalent serial Schedule.

Explain Strict schedule, giving an example. [4mks]
Explain the ACID properties of transactions. [4mks]
Docs 2PL guarantees serializability of schedules? Justify your answer givingan  [4mks]
example.

L:xplain the following with examples: ' [6mks]
i. Serial Schedule

ii. Non-Serial Schedule

iii. Recoverable Schedule

Explain the role of Recovery Manager Module in case of failures of transaction. [4mks)

What are the different variations of 2PL protocol? Explain the following: [4mks]

a. Conservative 2PL
b. Strict 2PL

i splain ihe following Deadlock preveniton protocols with examples. [omks]
i. Wait Die
ii. Wound Wait.

With the help of examples explain: [8mks]

a. Binary Locks .
b. Shared and Exclusive Locks

Suppose that you have an available buffer space of 64 blocks and a file 0f 4096 [4mks]
blocks is to be sorted. How maity passes will be needed in the merge phase of the

. 9
external sort-merge algorithm?

List and explain any four a('jvanttqge.s oé I\:)SSI; l [4mks]
Iixplain the concept of query optimiza on giving an example. [4mks]
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Q8

b)

¢)

d)

a)

b)

c)

d)
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PART-C

With the help of an example for each. explain briefly the following: [6mks]
i. Referential Integrity constraint

ii. Recursive relationship

iii. Trivial and non-trivial functional dependencics.

Differentiate between logical data independence & physical data independence. [4mks]

With (he help of examples. discuss the insertion, deletion and modification [6mKks]
anomalies that can occur in the databases if the schema in not normalized.

Check whether the following two sets of functional dependencies are equivalent [4mks]
or not.

i F1={A->C, AC->D. E->AD. E->H!

ii. F2={A->CD, E->AH}

Giving examples explain the following with respect to transactions in dbms: [6mks]
i. The Lost Update Problem

ii. The Temporary Updatce (or Dirty Read) Problem

jii. The Incorrect Summary Problem

With the help of a diagram explain the basic steps in query processing. [Smks]

Explain the different states of transaction with the help of the state transition [4mks]
diagram.

Check if the tollowing schedule is contlict Scrializable or not. [Smks]
S: W2(X): WI(X); W3(X); R3(X); RI(Y); W2(Y); R2(Y); R3 (2)
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EXAMINATION JULY 2023
Web Technologies
[Time: 3 Hours] [Max. Marks: 100]
Instructions: 1. Attempt any two questions from PART A and any two questions from
PART-B and any one question from PART-C.
2. Assume suitable data if necessary.
PART-A
‘ Q.1 a) Compare the following: [6]
i) HTTP vs HTTPS
i) DNS vs URL
b) Justify the following writing the code. (6]

Single <p> tag is styled using inline, internal and external CSS. Properties are
declared differently in each CSS type. Predict its output.

¢) Design the following form using HTML and explain the input types used to design the  [8]

form.
XY Z Services Logm
Usernune:
Passweord:
Cil}' Of L _’
Empioymeans:
Web semverc: o Eij.go'" arver «r- ¥
S S L ArisdE i
Human Resauigos
Deavelooment
Accounting
Salas
Qadmin
Pleasc specify O Eungineer
vour role: Ohfanager
O Guest
. . Onlait
Single Sigr-on OPavroll
the following: 7 520"
e QO Self-sarvice

[ Login |



Q.2

Q.3

Q.4

Q.6

a)

b)
c)

d)

b)
©)

a)
b)

)

a)

b)
c)
d)

a)

b)
¢)
d)
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Differentiate between relative and absolute positioning with the help of suitable code.
What is the role of z-index property in CSS?

Discuss any 2 new elements added in HTML 5. Illustrate with help of pseudo code.
Explain the working of for loop structure in JSON using JavaScript. Illustrate with
help of HTML code.

Write a XML document to display 3 different entries of a Grocery Store comprising

of item_code, name, price and expriy.
Justify if XML is meant to be a replacement of HTML. Define the structure of XML
with the help of a suitable example.

Define JSON Objects. Write a HTML code to show creation of objects using JSON.

Explain the following:
i) JSON Serialization iii) JSON data types
ii) JSON Schema iv) Web APIs

Part-B

Explain the different data types in JavaScript.

Explain the 3 different types of pop-up boxes in JavaScript. Illustrate with help of an
example.

Write a JavaScript program to calculate and display the percentage and grade of a
student using functions. Student will enter marks of 5 different subjects.

Write a JavaScript program to show the use of onload event and to change the text
color from red (onmousedown event) to green (onmouseup event).

Write a PHP program to check if a number is palindrome or not.

How do you connect MySQL database with PHP?

List and explain advantages of PHP over other scripting languages.

Compare Numeric and Associative Arrays and use a foreach loop to display elements
from both the arrays.

List and explain any 3 string manipulation functions in php with examples.
Compareget() and post() methods in PHP.

What is %

HP session_start() and session_destroy() function? l]

~J
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PART-C
Q.7 a) Explain emergence of the web and the role of web browsers. [4]

b) Differentiate between ID as Selector and Class as Selector with the help of suitable 161

code.
¢) Write a Javascript program to get current day, date and time in the string format using  [5]

Java's date object.
d) Write a php code to generate a Fibonacci series using functions. (5]

Q.8 a) Design the following table using HTML and explain the tags used to draw the table. (6]
A test table with merged cells
Average Red
eyes
height weight
Males 1.9 0.003 40%
Females 1.7 0.002 43%

b) Compare the syntax rules for an XML file and JSON file with help of a proper 4]

example.
¢) Write a JavaScript program using function to find if number entered by the user is (6]

positive, negative or zero. Also write Juv aScript form validation to ensure only

number is entered.
d) Explain any four functions with its syntax used to read a file in PHP. 4]

LJ
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Paper / Subject Code: TE1167 / Cyber Law and IPR

TE1167
Total No. of Printed Pages: 2
T.E - (Computer) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JULY 2023
Cyber Law and IPR
[Time: 3 Hours] {Max. Marks: 100]
Instructions: 1) Answer any five questions in all

2) Answer any two questions each from Part- A and Part-B

3) One question has to be answered from Part — C

4) Figures to the right indicate marks

5) Avoid writing answers in long, undifferentiated paragraph format

PART-A
a. Explain the different categories of jurisdiction of civil courts in India. 08
b. Differentiate between shrink wrap and click wrap contracts. 06
c. Explain section 80 of [T Act 2000. 06
a. What are the factors that prevent immediate arrest in case of cybercrime? 06
b. Differentiate between cognizablc and non-cognizable offences. 08
c. Distinguish between primary and secondary evidence. Explain section 65 of the 06
Law of Evidence explaining in which cases secondary evidence may be given.
a. Explain the concept of the digital signature as per the IT Act, 2000. 06
b. Write a short note on E-Governance in India. 06
c. What are the losses caused by the computer software piracy? 04
d. Explain in brief the concept of the digital signature certificate. 04
PART-B
a. Explain the need for IPRs. 04
b. Explain the categories of provisions under the Paris Convention (1883) in brief. 06
c. Explain PCT. What is the procedure to secure the International Protection of 10
Patents under PCT?
a. Explain the procedure for registering copyright. 08
b. Discuss the rights granted to the owner.of a trademark once it ig registered. 08
c. Explain the concept of contract of service and contract for service. 04
: Explain the pr;)fcess to be followed t9 prove the infringement of trademark. 08
. \EVhat is t:e ;h elrence.b.etween pl.'ovnsm.nal .and non-provisional patent. 06

c. Explain the legal provisions relating to infringement of copyrights as mentioned 06

in Section 51 of the Copyright Act.
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Paper / Subject Code: TE1167 / Cyber Law and IPR

PART-C

What are the works in which copyright subsists?
Explain procedure of investigation of cognizable offences.

Explain the UDRP process of appointing an administrative panel.

Discuss in brief the rights of authors and copyright owners.
Explain the features of universal copyright convention 1952,
Explain the novelty criteria in patent.

Describe the features of a property

65019E03AC166216E2F46659DETB5854
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Paper / Subject Code: TE1166_3 / OPEN ELECTIVE - Web Technology

TE1166_3
Total No. of Printed Pages: 2
T.E - (Computer) (Sem-"")(Revised Course 2019-2020)
EXAMINATION JULY 2023
S OPEN ELECT!"'E - Web Technology
__[Time: 3 Hours] [Max. Marks: 100]
instructions: 1. Attempt five questions. = 1y two questions each from lart -A and Part -B and
one qucstion from Part -C .
2. Assume necessary data. v herever required.
PAR " -A
Answer any two questions from the following: (2x20=40)
. Q.1 a) Create a xml file which stores book dctails. [8]
b)  Explain the 3-tier web architectures. S:.ite its advantages and drawbzcks. (6]
¢)  Design a fecdback form for "XYZ" I ! with at least five html forr controls. [6]
Q-2 a) Discuss any two ways ol styling an hi: -i document. (8]
b)  Illustrate the html code to create the following: (6]
[.  Submit button
o II. Textbox
[IT. Comment box
—
IV. Radio button
V. Checkbox
VI. Hyperlink
‘ ¢)  Define cookie. Explain the different Hitp methods. 6]
Q-3 a) Discuss the structure of a html document with an example [8]
b)  Explain the different data types in JSON. (61
¢)  Explain the difference between XML clements and XML attributes, 6]
PAV B
Answer any two questions from the [ollowing (2x20=40)
Q.4 a) Discuss the different popup boxes in JavaScript. 8]
b)  Explain the features of Php. (6]
€)  Write the Php program to calculate [aciorial of a number entered by the user. [6]

a
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TE1166_3
Q.5 a) Write the Mysql queries for the following: (8]
I.  Create a table 'employec'
[1. Insert data into employec table
b)  Explain Scssion management in php with re: - ant code. By
c)  Explain any five methods of the Math objeci v Javascript. [6] —
Q.6 a)  Write a JavaScript program to sort an array o: sirings in: 18]
[. ascending order .
[1. descending order
b)  Write the Javascript code to perform the foll ving operations: 161

I. Create an array of numbers

1. Accept a number from the user to be - -arched

II1. Check il the number entered is prescr: in the array. 1 yes print "Number
exist” clsc print "Number does not exist”

c)  Explain callback functions and variable funciions in Php. 6]
PART-C

Answer any one questions from the following: (1x20=>
2L0=2)

Q.7 a) Explain the different types of loops in php.

b)  Explain the following Filc operations in Php. ;(Xl —
[. fputs
II. fgets )
I1I. fgetc o
IV. fwrite
¢)  Write a short notc on JSON Schema. 12
Q.8 a)  Write the php code to select data from Mys., «lutabase and display it using htm| {
table. 1oy
b)  State the advantages and disadvantages of any five web technologies. i
0]
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TE1157
Total No. of Printed Pages: 04
T.E - (Computer) (Sem-V) (Revised Course 2019-2020)
EXAMINATION JUNE 2023
Operating Systems
[Time: 3:00 Hours| [Max. Marks:100]
Instructions: 1) Answer any five full questions selecting any two of each from Part -A
and Part - B and one from Part — C.
PART-A
Ql a) Statc importancc of all schedulers in process lifc cycle. 04
. b) What is busy waiting problem in semaphores? How can one overcome busy 08
waiting problem in semaphore? State difference between busy waiting and
blocking.
¢) Draw Gantt chart and calculate Average waiting time and average turnaround 08
time for the processes given below using Pre-emptive Priority scheduling
algorithm. Consider higher number as higher priority.
Process Arrival Time Burst Time Priority
Pl 0 6 2
P2 | b} 3
P3 2 ' 1 4
P4 3 4 !
P5 4 l 5
Q2 a) Using Readers and Writers example explain "Data Hazards Problem" in process 04
synchronization.
b) What is a binary semaphore? Explain how binary semaphores can be used to 08

solve critical section problem? State limitations of binary semaphores in
comparison with counting semaphores.

¢) An operating system uses the banker's algorithm for deadlock avoidance when
managing the allocation oi three resource types X, Y and Z to three processes
PO, P1 and P2. The table given below presents the current system state. There
are 3 units of type X, 2 units of type Y and 2 units of type Z still available. The
system is currently in safc state. Consider the following independent requests for

08

1



Cape. o bubject Codes PRS2 Operating Systems
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additional resources in the current state-
REQI: PO requests 0 units of X, 0 units of Y and 2 units of Z
REQ?2: P1 requests 2 units of X, 0 units of Y and 0 units of Z
ALLOCATION MAX
X Y V4 X Y Z

PO 0 0 1 8 4 3

P1 3 2 0 6 2 0

P2 2 1 1 3 3 3
Provide Safe sequence & sate if REQ1 followed by REQ2 can be permitted?

Q3 a) A system is having 3 user processes P1, P2 and P3 where P1 requires 2 units of 06

resource R, P2 requires 3 units of resource R, P3 requires 4 units of resource R.
What is the minimum number of units of R required to ensure no deadlock?

b) Write a code that explains working of a concurrent processing. Also Explain 06
terms i) Orphan ii) Zombie iii) Child iv) Daemon.

¢) Explain process synchronization using Lock variable and construct a situation 08
that could lead to:
1) Entry of two processes inside the critical section at the same time.
2) No other process can enter the critical scction.
3) Waiting process gets trapped inside an infinite while loop.

PART-B
Q4 a) What is memory partitioning? Explain all methods of memory partitioning. 06

b) What is high frequency page fault? What is its impact on the performance of the 06
system? State solution to avoid this problem?

¢) Assuming a 2 KB page size, what are the page numbers and offsets for the 08

following address references (provided as decimal numbers, compute final
answer decimal),

i) 2085
i) 33098
i) 21340

iv) | 600000

S8
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Qs a) Consider a system with Logical address size of 7 bits, Physical address size of 6 06
bits and Page size of 8 words. Calculate number of Pages and Frames.

b) Consider system with 8K number of pages, page size is 16Kb, memory is byte 06
addressable and physical address is 22 bits. Calculate logical address bit size and

number of frames expected.

¢) With neatly labeled diagram, Explain paged segmentation process. 08

Q6 a) What is a Beladys anomaly? How can we avoid this problem for better memory 06
cfficiency? Consider a page reference string 0,1,2,3,4,1,4,1,1,2,3,4. Solve the
same using Optimal and FIFO page replacement algorithm. State whether it
suffers from Belady's anomaly or not? (Compute using with 3 and 4 trames).

b) Solved using First Fit, Best Fit and Worst fit Memory Allocation mcthod. 06
Consider initial memory status as given below. Considering process arrival as
P1=110, P2=330 & P3=15. State which method yields best results?

= F Occupie;

: (.)C.u;;i(-,f
4; Memon

H Free
Memar

gl Ocopisd
= Meror

¢) Consider a disk with the following specifications- 16 surfaces, 128 tracks per 08
surface, 256 sectors per track and 512 bytes per sector.

Answer the following questions-

i) What is the capacity of disk?
ii) What is the number of bits required to address the sector?

iii) If the format overhead is 32 bytes per sector, compute formatted disk space
iv) If the format overhead is 64 bytes per sector, how much Iamount of memory
. is lost due to formatting? |

[9%]
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Q5 a) Consider a system with Logical address size of 7 bits, Physical address size of 6 06
bits and Page size of 8 words. Calculate number of Pages and Frames.

b) Consider system with 8K number of pages. page size is 16Kb, memory is byte 06

addressable and physical address is 22 bits. Calculate logical address bit size and
number of frames expected.

¢) With neatly labeled diagram, Explain paged segmentation process. 08

Q6 a) What is a Beladys anomaly? How can we avoid this problem for better memory 06
cfficicncy? Consider a page reference string 0,1,2,3,4,1,4,1,1,2,3.4. Solve the
same using Optimal and FIFO page replacement algorithm. State whether it
sufters from Belady's anomaly or not? (Compute using with 3 and 4 trames).

b) Solved using First Fit, Best Fit and Worst fit Memory Allocation method. 06
Consider initial memory status as given below. Considering process arrival as
P1=110, P2=330 & P3=15. State which method yields best results?

,4 O:‘cupimi

o=

H Free

;_:_....é:_.h ;d__;‘j Meror

c) Consider a disk with the following specifications- 16 surfaces, 128 tracks per
surface, 256 sectors per track and 512 bytes per sector-
Answer the following questions-
1) What is the capacity of disk?
1i) What is the number of bits required to address the sector?
ii1) If the format overhead is 32 bytes per sector, compute formatteq disk space
iv) If the format overhead is 64 bytes per sector, how much ?moum of memory
i is lost due to formatting? i

08
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PART-C
a) A smaller page will reduce fragmentation and thus save memory space. Justify 06
with appropriate reason.
b) Series of head movement is given as below 11, 17, 31, 34, 66, 73, 89, 110. 128 06
160 and 199. Considering initial head position at 100, compute total distance of
head movement using C-look and C-Scan disk scheduling algorithm method,
c) Write a menu driven Shell Script to 08
1) Create a filc ii) To Read from file iii) To Append to existing file and iv) To
Delcte file v) Rename already cxisting file.
(Consider any name of existing file)
a) With appropriate diagram explain Acyclic graph directory. What are dangling
pointers in Acyclic graph directory? = 06
b) What is the difference between Polling and interrupt driven /O operations? Stat
importance of DMA operations in bulk memory transfer operations. e 06
¢) Give command to perform task given below in Linux Operating System
1) View memory status in kilobytes ' 08

i1) To view PID of a specific process (consider anv process of your ¢hojc )
iit) To view list of all logged in uses

iv) To forcefully delete directory having sub directories as well as files
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Paper / Subject Code: TE1160 / 3)Object Oriented Programming using JAVA

Total No. of Printed Pa:zes: 2

[Time: 3:00 Hours]

Ql

Q3

T.E - (Computer) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JUNE 2023
Object Oriented Progiaiaming using JAVA

TE1160

[Max. Marks:100]

Instructions: i. Answer any 02 questions from PART A and PART B each and 01

question from PART C

ii.  Assume necessary dai. where ever necessary

PART - &
Write a short note on java data typcs.

Explain any five features of java funguage.
What is an abstract class? illustrate with an example.

Explain the importance of interfaces with the help of an example.

What is a Java package? Explain the steos how to add classes to a package.

Explain Vctor class in java. How is dificrent from array from vector?
Explain the lifecycle of a thread.

Briefly explain Java Stream classes.

Write a java program to handle divide by zero exception.

Write a java program to implement string methods for the following task:
i) To check two strings are equal

11) To conert to a character array

iii) To remove lcading and trailing spaccs.

Write a program fo copy the contents oi one file to another file.

v U, v
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TE1160
TORT-R
Q4 a) Describe the lifecvele of an appic v
b) Brielly exntain the interfaces in .ova collections framework. 5
¢) Explain the steps o setting up @ ¢ nneciion to the database. Q
Q5 1) Explain how to pass parameters i an applet program. 35
b) Write a java program to implement a Frame application to compute the sum of 8
two numbers using AWT controls.
¢) Briefly explain event handling m fava.
7
0 a)  bBriclly exolain ihe four types oi . JBC drivers. vi
b) Explain URL class with the help oi’a program. 6
¢) Explain the lifecycle methods of favaFNX Application class. 5
PART-C
Q7 a) Explain dclegation cvent mode! used in event handling. -
b) What are command line argumen:s? Illustrate with the help of 4 program. 6
¢) Write a java program to implement the following class hierarchy (assume -
necessary data):
! interface hoviveore | interface carnivore
! |
]
e
A -
Ciass Oonivore !
Q8 a) Write an applet program to display:
7
a) Cone
b) Cylinder
o b) Explain the LinkedList class and any 3 methods with the help of a program, -
¢) What s finally block? demonstrzic with the help of a program.
0

o
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Total No. of Printed Pages: 3
T.E - (Computer) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
2)Web Technologies
[Time: 3 Hours] [Max. Marks:100]

Instructions: 1) Attempt five questions. any two questions each from Part -A and Part -B
and one question {from Part -C.

2)  Assume necessary data. wherever required.

Part -A
Answer any two questions trom the following: 2x20=40
QI a)  Write the html code to display Bill/Invoice of items purchased from 8

“Sabse-Best” superstore in a tabular format. The bill should have: product
name. quantity, price, total and Grand total.

b) [xplain the OSI Reference model with a neat diagram.

6
¢) Compare Xml and JSON with examples. 6
Q2 Q) Dilferentiate between external and internal CSS with an example. 8
Dy baplain the diiterent web v icctae s winh thedr adenritages snd 6
disadvantages.
¢) Explain the following: 6
L. json_encode()
1l Json_decode()
Q3 a)  Write short notes on: 8
I CSS Selectors
I HTMLS elements
b) Explain the purpose of JSON schema with an example. 6
¢) Slate the advantages of XML. Explain with an example well-formed xml 6

document.
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Part -B
Answer any two questions from the following:

a) Design php form which accepts name and email id from the user
validates it and saves it in the database.

b) Write the JavaScript code to accept name and salary {rom five employees

and display the name of the employee with highest and lowest salary.

¢)  Explain with examples any five MYSQL datatypes.

a) Write the PHP code to :
L Display todays date.
11 cheek il year is leap year
b) Write the JavaScript code to display 8 times table.

¢) Write the mysql queries for the following:

L delete a table
IL. select data from a table
II1. rename a table
a) Explain the following String operations in Javascript:
i) Replace

i1) CharAt
i) Search

iv) Substr

b) Write the php code to connect to mysql database.
) Explain Directories in PHP.
Part -C

Answer any one questions from the following:

a) Discuss the XmIHttpRequest object with an example.

b) Write a JavaScript program to validate username and password entered
by the user. Apply the following constraints:

L. Username cannot be empty

i~

ORAFTEFGL0E237RABITO042233B8 19007

TE1163

2x20=40

6

1x20=10
6

10



S TR B T P N DALY AT STLIN N AN ISR PRI
Pager/Oohn Gl DRIy eh Teehnolosion

I1. Password cannot be empty
I1L. Length of Username and password should be at least 8 characters
V. Username should begin with an alphabet or an underscore

V. Password should contain ‘@' symbol.

¢)  Explain sessions in php.

Q8 4) Differentiate between HMTL and HTMLS.

b) Differentiate between internal and external JavaScript with an example.

¢) Design a php form to compute addition of two numbers.
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Paper / Subject Code: TETT007 3H0bjedt Oricnted Programming using JAV A

TEI160
Total No. of Printed Pages: 2
T.E. (Computer) Semester-V (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Object Oriented Programming using JAVA
[Time: Three Hours] [Max. Marks: 100]
Instructions: (1) Answer any five full questions selecting any two from PART-A &
PART -B and one from PART-C,
(2) Make suitable assumptions, if any.
PART-A
Q1 (a) Explain any 8 features of Java. (8]
(b) Write a java program to show the use of all types of constructor. , [6]
(c) With a suitable diagram, explain all types of Inheritance in Java. (6]
Q2 (a) With a suitable diagram. explain java system packages. 6]
(b) With a suitable diagram. explain life cycle of threads in detail. (8]
(c) With a suitable diagram explain sequencing and buffering in java files [6]
Q3 )y With as suitable diagram explain Java Stream Classes. (6]
(by Explain literals in java. (6]

(c) With a suitable example, explain how multiple inheritance is implemented in java.  [4]

(d) Write difference between multi-threading and multi-tasking [any 4] 4]
PART-B
Q4 (a) Explain different interfaces defined in the collection Framework. [6)
(b) Explain any three Layout Managers. 16] )
(c) Explain any 4 algorithms that a collection framework supports that allow us to (8]

operate on collections.

Q5 (a) With a suitable diagram. explain any two types of JDBC architecture. (6]
(b) Explain GRL and methods of URL class in Java. (8]
(¢) Explain important methods in socket class and server socket class. (6]



Faper 7 subyea Codes TR0 7 350bjec Oriented Programniing using jas A

Q6 (a) Explain JDBC driver implementation categories,

.

Q8

(by Explain a life cycle of an applet.
(c) Explain methods supported by Linked list Class

PART-C

(a) With a suitable diagram. explain Program FExecution in Java in detail.
(b) Explain try. catch. throw and finatly block.
() Explain how applets differ from the applications.

(d) With suitable diagram. explain core components of IDBC.

(a) With a suitable example. explain method overriding,
(b) Explain different categories of errors.
(c) Explain sources of events under event handling in java (any 4)

(o Explain the following wrt Java FX:

1) Radio button i) List View
ii1) Combo Box iv) Toggle Button

TH60
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Paper / Subject Code: TETISS / DGraph Theory

TEL158

Total No. of Printed Pages: 6
T.E. (Computer) Semester-V (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Graph Theory

[Time: Three Hours] [Max. Marks: 100]

Instructions: 1. Answer five full questions with two questions each from Part -A and
Part-B and one question from Part C.

Assume suitable data wherever necessary

3. Draw clear and precise diagrams

o

PART A

Q1 A) Classify each of the following graphs as Hamiltonian, Eulerian. Semi-Eulerian or 8
Semi- Hamiltonian.
(i) The complete graph Ks
(ii) The complete bipartite graph Kz
(iii)The graph of the cube
(iv)The Petersen graph.

B) Define Graph Isomorphism. By suitably labelling the vertices. show that the two 6
graphs are isomorphic. Provide the vertex bijection.

C) State and prove the Handshaking Theorem. Write down the degree sequence of each 6
graph and verify that the handshaking lemma holds for each of the following graphs.

E7F20645D643E0131FR28CA 10131975
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i

Q2 A) Define a tree. How is a tree different from acyclic graphs? Show that: 8
1) Inatree. any two vertices are connected by a unique path.

ii) If Gis atree, then |E| = |V| — 1, where V is the vertex set and E is the edge
set of G.

B) Use Fleury's al %()rilhm to produce an Eulerian trail for the graph:

XX

C) Define the following terms and provide suitable examples for the same:
} Bridge in a graph 6
Disconnecting Set in a graph
Cut Vertices
Walk in a graph
Trail in a graph
Path in a graph

6

Sk

Q3 A) Define a bipartite graph. What is a complete bipartite graph? Justify if each of the

following graphs are bipartite or not. Suitably label the vertices and provide the 3
bipartition if the graph is bipartite.

2
/

0
<

B) Define edge-connectivity and vertex connectivity of a graph. Write down vertex
connectivity 5 and edge connectivity for each of the following graphs: 5
(i) Cs (ii) We (i) Ka.7

C) Illustrate the Kruskals algorithm to find the minimum s

anning tree i .
graph. P g tree 1n the fOll()ng
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60 / \ 56

it OMC
2
13 61 ] 21
68
5
a

78 35
S1 36

P
D) Define a Hamiltonian graph. Prove the following theorem:

If G is a simple graph with n >= 3 vertices. and if deg(v) + deg(w) >= n for
each pair of non-adjacent vertices v and w. then G is Hamiltonian,

PART B

Q4 A) Demonstrate the Hungarian Algorithm to obtain a perfect matching in the following 8
graph. (Initial matching M is indicated by the heavy edges)

B) State if the following statement is True or False, J ustify
Statement: An Approximation algorithm used to find
always results in an optimal solution.

with the help of an example, ©
the minimum vertex cover

C) Define orientation of a simple undirected graph G. How many orientations does a 6
simple graph G have? Provide an orientation for the following graph:

E7F206430D043E01 31 F828( ALOD3 YT A
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Q5 A) State the handshaking dilemma on a directed graph. Verify the handshakine 8
dilemma for the following tournament.
6

C) A lecture timetable is to be drawn up. Since some stude
lectures. certain lectures must not coincide. The

which pairs of lectures cannot coincide. How m; 3
: any periods are p :
all seven lectures? ecded to timetable

nts wish to attend S
e stu . . cveral
asterisks in the following tape show
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Q6 A)

Q7

Q8

B)

A

B

C

D

A

B

~

~—

~

)

N

~—

caper/ubject Codes TRUIES 7 HiGraph fheors

TEETISS

a | - * ¥ = I —
h | * - *ox * - *
C * * _ * - * _
d * % % _ _ %

e - * - - _ _

f - - * % - - *
§ * * - - - * -

Write a short note on Kuhn-Munkres Algorithm to obtain an optimal assignment in a
weighted bipartite graph. N

Let D be the digraph whose vertices are the pairs of integers 11. 12. 13, 21. 22. 23.
31. 32,33 and whose arcs join ij to kl if and only if j = k. Find an Eulerian trail in D
and use it to obtain a circular arrangement of nine Is. nine 2s and nine 3s in which
each of the 27 possible triples (111. 233, etc.) occurs exactly once.

Explain the following with the help of an example:

i buleria directed graph
2. Hamiltonian directed graph

PART C

Write a short note on line graphs and chordal graphs. -
Explain Floyd Warshall shortest path algorithm.
Nlustrate the greedy algorithm for vertex colouring.

Ilustrate an irreducible tournament with the help of an example.

The complete tripartite graph K.« « consists of three sets of vertices (of sizesr. s and
t. with an edge joining two vertices if and only if they lie in different sets qu.\; th
graphs Ko 2. 2 and K. 3.2 and find the number of edges of Ks 4 « T ©

Obtain a walk. trail. path. circuit and a cycle from the tollowing graph:
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Total No. of Printed Pages: 2
T.E. (Computer) Semester-V (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Operating Systems

[Time: Three Hours] [Max. Marks: 100]

Instructions: 1) Answer any two full questions from PART-A, any two questions from PART-B and
any one full question from PART-C.
2) Assume suitable data if required
PART A
Ql a) What is a process? With the help of a neat diagram explain the process life cycle model. (6)

b) Apply scheduling algorithms to find the average waiting time and average turnaround time for the 3
following sct of processes using the methods specified.

Jobs Arrival Time | CPU Time
(ms) (ms)
J1 0 5
J2 2 14
13 5 10
J4 7 8
15 4 2
) Shortest Remaining Time Next
(ii) Round Robin with a time slice of 2 units
¢) How can a new process be ereated using fork() system call? Write a suitable pseudocode and (6)
explain.

Q2 a) What is a semaphore? Explain readers writers problem using semaphores (8)
b) Explain the various multithreading models with a suitable diagram (6)
¢) Explain the various deadlock recovery techniques (6)

Q3 a) Consider the following snapshot of a system (10)

Process Allocation Max
A|B|C|D|A[B|C]|D
Pl 2 0 0 1 4 2 1 2
P2 3 | 2 | 5121152
P3 2 1 0 3[2]3 1 6
P4 1 3 | 2 I 1412 ] 4
P5 | 4 31213 ]|]6[6]S5
Available vector(A,B,C,D)=(4,5,3,2) ) Apply Bankers
algorithm and check if the system is in safe state. If an additional request from P1 of (1,2,0,0) is
made can it be granted? If yes show the need matrix after the new request is sranted T
Also check if the system is in a safe state after the reqeust is accepted ° )
b) What are monitors Explain the dining philosophers problem using monitors (6)
¢) What are batch systems? Descibe the features of a batch system ‘ 4

1
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Q4 a)

b)

Q5 a)

b)
c)

Q6 a)

b)

<)
Q7 a)
b)

)

Q8 a)
b)

¢)
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PART B

Consider the following page reference using four frames that are initially empty. Find the page
faults using FIFO. LRU and Optimal page replacement algorithms, where the page reference
sequence is: 0.1.7.3.0.2.0,4,2,3,0.2.3,1,2,0,1,7,0,1

What are the various file access methods. Elaborate on the various approaches used

Explain the following Linux commands.

(i) Is
(i) chmod
(i)  mv

(iv)  mkdir

(10)

(0
(4)

Suppose a disk drive has 2500 cylinders numbered from 0 to 2499. The drive is currently servine (10)

request at cylinder 143 and the previous request was at cylinder 125.

The queue of pending requests in FIFO order is 80. 400. 230. 1050. 2411. 100. 1888. 1580. 170¢
Starting from the current head position what is the total distance that the disk arm moves (o satisty
all pending requests for each of the following algorithms?

Draw the arm movement chart. i) SSTF ii) SCAN iii) C-SCAN iv) LOOK v) C-LOQK

Explain the steps involved in handling a page fault

Write a short note on boot block

Write shell scripts for the following:
(1) Print the reverse of a number
(ii) Find the factorial of a number
Explain spooling and device reservation
[ ist and explain various file operations
PART C
Explain how Petersons algorithm provides a perfect solution to the critical section problep,
What are resource allocation graphs? Explain with a suitable example how deadlocks ¢
identified using such graph based representation
Write shell scripts for the following:
i) Find the largest of three numbers
i) Generate the following pattern

Ed

an be

Explain the various methods of hardware support for mutual exclusion

Assume that you have a page-reference string for a process with m frames (initially af) en

The page-reference string has length p; n distinct page numbers occur in it. Ply).
Answer these questions for any page-replacement algorithms:

() What is a lower bound on the number of page faults?

(11) What is an upper bound on the number of page faults?

With the help of a suitable example discuss the methods of frame allocation

OEDSSIER IDDO6R7949B 5 3EB4RES 14EO]
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Total No. of Printed Pages: (03
T.E. (Computer) Semester-V (Revised Course 2019-20)
EXAMINATION JANUARY 2023

Database Management & Query Processing

[Time: Three Hours] [Max. Marks:100]

Instructions: . Answer any two [ull questions from Part-A. any two full questions from Part-B. and any
onc full question from Part-C.

18]

Draw neat diagrams wherever necessary.
3. Assume suitable data it required.
Part -A
Qta. Explain the three schema architecture of DBMS with a ncat diagram (6)

b, Explain the various types of SQL joins (6)

. ¢. Consider the following relational database schema consisting of the four ‘)
relation schemas:
passenger (pid, pname. pgender. peity)
agency (aid. aname. acity)
bus (bid. bdate. time. src. dest)
booking (pid. aid. bid. bdate)
Answer the following questions using relational algebra queries:
i Get the details about all buses from Mumbai to Delhi.
ii. Get passenger names for passengers who booked at least one bus.
iii. Get passenger names for passengers who do not have any hookings
iv. Find the details ol all male passengers associated with Texas Agencey

Q2 a. What are composite and multivalued attributes? How are they stored in a relation for a given entity?  (4)
b. Draw an ER diagram for the given scenario: (6)
Suppose that you are designing a schema to record information about reality shows on TV. Your
database needs to record the following information: For each reality show. its name. genre,
basic_info and participants name. Any reality show has at least two or more participants.
For cach producer, the company name. company country. A show is produced by exactly one
' producer. And one producer produces exactly one show.

For each television. its name. start year, head office. A television may broadcast multiple shows
Each show is broadcasted by exactly one television.

For each user, his/her username. password. and age. A user may rate multiple shows. and a show
may be rated by multiple users. Each rating has a score of 0 to 10,

¢.  Explain the insertion. deletion and modification anomalies in database Management system (6)
d. Check whether the following set of functional dependencies are equivalent . ' @)
or not?
Fl1={A->C. AC->D. E->AD. E->H}
F2={A->CD. E->A)

FOR 1635301 RUDEO L) Vs
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Explain with example the different types of unary relational algebra operators

Consider the following insurance database:

BOOK (Book_id. Title, Publisher_Name. Pub_Year)

BOOK_AUTHORS (Book_id. Author_Name)

PUBLISHER (Name. Address. Phone)

BOOK_COPIES (Book_id. Branch_id. No-of_Copics)

BOOK LENDING (Book_id. Branch id. Card No. Date Out. Due_Date) LIBRARY BRANCH
(Branch_id. Branch Name. Address)

BORROWER (Card_No. Name. Address. Phone)

Give an expression in SQL to express cach of the following queries:
2. How many copies of the book titled The Lost Tribe are owned by the library branch whose
name is "Sharpstown™?

b. For cach library branch, retrieve the branch name and the total number of books loaned out
from that branch.

¢. Retrieve the names of all borrowers who do not have any books checked out.

d. Create a view of all books and its number of copies that are currently available in the Library,

Differentiate between:

N

d.

d.

i. Binary relationship and ternary relationship
ii. Full functional dependency and partial functional dependency
. Database schema and Database instance

Part B

Lxplain ACID properties in transaction with an example
Describe the cautions waiting. no waiting and timeout protocols for (6) deadlock prevention.

Explain the steps involved in Query Processing in database system with the help of neat diagram,
During its execution. a transaction passes through several states. With the help of a neat diagram.
explain the various states.

Explain strict two-phase locking protocol. What benefit does strict two- phase locking provide?
What disadvantages result?

Explain the different types of NoSQL databases.

Let relations r1 (A, B.C) and r2(C.D.E) have the following properties: rl has 20.000 tuples, r2 has
45.000 tuples. 25 tuples of rl fit on one block, and 30 tuples of 12 fit on one block. Estim
number of block transfers and seeks required. using each of the followin
a. r1*r2 using Nested-loop join.

b.rl *r2 using Block nested-loop join

ate the
£ join strategies:

o
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What is concurrency control? Explain optimistic concurrency control technique. (6)

Consider the following classes of schedules: serializable. conflict- serializable. view-serializable.  (8)
recoverable. avoids-cascading-aborts. and strict.
T2: R(X), T3: W(X), T3: Commit, T1: W(Y), T1: Commit, T2: R(Y), T2: W(Z), T2: Commit

Explain the different measures used in calculating the query cost (6)
Part C

A relation R is defined as follows. 6)
R (name. street. city. state. postal_code)

Here, name is unique. and for any given postal code. there is just one city and state. Set F of

functional dependencics for the given relation R is: F = {name — strect, name — city, name —

state, name — postal_code, postal_code — city. postal_code —— state}

L. Find the candidate keys?
ii. Is R in 3NIF? 2NF? Explain why?
i, If R is not in 3NF. normalize it into 3NF relations.
. . o . 4
Discuss the actions taken by the read-item and write-item operations on a database. )

What do you understand by union compatibility? Which relational algebra operations requires that (4)
the relations must be union compatible?

Differentiate between pipelining and materialization with respect to query processing.

(6)
Fxplain the following concurrency problems that can oceur in database: (6)
i Lost update problem
ii. Dirty Read Problem.
iii. Unrepeatable read problem
Explain SQL trigger with the help of an example. 4)
Define and explain the following terms with example: (©6)
i. Metadata
1 Aggregation
i Recursive relationship
How is NoSQL. database different from a relational database? (4)
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Total No. of Printed Pages: 2
T.E. - (Computer) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Cyber Law and IPR
[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1) Attempt any five questions in all.
2) It is compulsory to answer two questions each from Part — A and Part- B.

3) Answer any one question from Part — C.
4) Figures to the right indicate marks.
PART -A

Answer any two questions from the following:

Ql (a) Explain Section 80 of the Information Technology Act, 2000. What are the 8
problems with the section 80 of IT Act?

(b) Differentiate between Cognizable and non-cognizable offences.

6
(c) What is hacking? list and explain the types of hackers. 6
Q2 (a) What is Cybersquatting? What are the salient features of the mechanism of 7
domain name dispute resolution under the UDRP policy?
(b) Define copyright. List the work in which copyright subsist. 6
(c) Elaborate the procedure for obtaining a digital signature certificate. 7
Q3 (a) Differentiate between click wrap & shrink wrap contracts. What care must be 6
- taken while formulating click wrap contract?
(b) Explain the UDRP process of appointing administrative panel. 6
(c) Write a short note on:
(4+4)

i) Cause of Action

ii) Software piracy



Q4

Q5

Q6

Q7

Q8
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PART-B

Answer any two questions from the following:

(a) Explain Ownership of Copyright.
(b) Define mark. List and explain the different kinds of mark.

(c) Explain the license of copyright.

(a) Explain different kinds of Intellectual Property Rights

(b) Explain rights and duties of patentee.

(c) Discuss in brief TRIPS Agreement of 1994

(a) Elaborate the Paris Convention 1883 in brief.

(b) Explain the remedies and penalties of patent infringement. -

(c) Explain Registration of Trademark

PART -C

Answer any one questions from the following:

(a) Explain any 3 types of terms and conditions in a contract.
(b) Explain the various types of jurisdictions with examples
(c) Write a short note on:

i) Defamation

ii) Strategies to tackle cyber-crime.

(a) Elaborate the concept of novelty under the patent law.
(b) Explain the term of protection of copyright.
(c) Discuss the marks that cannot be registered as trademarks.

(d) What is the importance of [PR?

TE1167
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|Time: 3 Hours| [Max. Marks: 100]
a
Instructions: D Attempt Any Two Questions from PART-A and PART-B and One
Question from PART-C
2) Make Suitable Assumptions Whenever Necessary

PART-A

Ql a) Explain 3- Tier Web System Architecture with the help of neat diagram. (5]
b) Explain the ditferent types of Internet Connections. (5]

¢) Explain with an example the use of ROWSPAN and COLSPAN. (5]

d) State Differences between HTML 4 and HTML 5. (5]

Q2 a) Lxplain ditferent JSON daia types. (6]
by With the help of an example explain the svatax of XML document. (6]

¢t Ixplam with an example bive ISON Schema, 18]

Q3 a)r Write a short note on Web APEs 4
- b)Y Explain using HTML. how to display . 8]

I.  Tables

ii. Form Fields -> Textbox. Password fields. Checkbox. Radiobuttons.
Dropdownlist and submit button

¢) Write Short Notes on
(8]
1 Intine Style Sheets
11 Embedded Style Sheets

. External Style Sheets
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PART-B
Q4 a) Justity the need for chent s1de seripting languages. Also state benefits of 15]
JavaScript.

by Write a Script to count the ntimber characters entered by a user in a text box and (5]
limi: it to a particular number.

¢) Demonstrate "Onload™ and “onmouseover” event with the help of JavaScript 16]
Program.
Jd) What are objects in JavaScript? List different in-built objects of JavaScript. 4]
Q35 ar Explun with the example of four types of conditional statements in PHP. (8]
Iy What are adyantages of PHP over other seripting languages? 4]
¢1 Write a PHP program to reverse string. 14]
d) Explain with syntax any four functions in PHP 1o read a file. (4]
Q6 a) Explam in detail the three types ol arrays supported in PHP. (8]
by Write a PHP code o tlustrate the use of "do-while" loop. 14]
¢) Wuth the help of an example explain the "break statement” in JavaScript. 13}
0y Dlnerate swath the help ot an axample coneept of validating forms in JavaScript. 15
PART-C
Q7 O Warh HITMIE code 1o accomphish the following. (6]
L To create two hyperlinks named "Web Tech” and “Java”.
i To meorporate the image named "tlower jpg”
b) What is image Map in HTML? Explain it with the help of an example. | [5)
¢) Write a short note on €SS enhancements. 4]
di With the help of syntax explain an XML HitpRequest object: 5]

Q8 4 Differentiate between $ GET and §_POST  PHP. How to create a database 18]
usig MYSQL?

By Wite a PHP progian to dlustrate the use ot tureach looping statement.

_ . (31
¢) Explain the Syntax of "Cuonfimm box™. Also explain with a JavaScript code the

usage of "Confirm box” 4]
d) Explain the various methods and 1ts usage of the Math Object. B

(B



