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S0233 /52039 / DATA STRUCTURES

Q. P. Code: 20936

(2% hours)
Total Marks: 75

(1) All questions are compulsory.
(2) Make suitable assumptions wherever necessary and state the assumptions made.

(3) Answers to the same guestion must be written together.
(4) Numbers to the right indicate marks.

(5) Draw neat labeled diagrams wherever necessary.

(6) Use of Non-programmable calculators is allowed.

Attempt any three of the following: 15
What is data structure? Explain different categories of data structure.
List and explain different operations that can be performed on a data structure,
Define different asymptotic notations used to measure the complexity of an algorithm.
Discus memory representation of one dimensional array.
Differentiate between linear search and binary search.
Consider a two dimensional array D[3:7,-2:6]. If the base address of D is 5639 and each
element takes 2 memory cells then find the address of 04,0 element assuming that

i. ArrayDis sorted in column maior order. o

ii. ArrayD issortedinrow major order.
What is sparse matrix? Explain different ways of representing sparse matrix into memory.

Attempt any three of the following: ; 15
Explain how memory is allocated and deallocated for linked list.

Write and explain an algorithm to insert a new element into sorted linked list.

Write and explain an algorithm to split a linked list inté_twéihl_inkéd lists.

Write and explain an algorithm to delete a node ;:on_painin_g"l"te'm from a doubly linked list,

What is header linked list? Explain different categories of header linked list.

Write algorithm to subtract two polyriomials :

Atiempt any three of the following: 2L 15
Write and explain syntax verification algorithm.
Convert following infix expression into prefix and postfix expressions.

i. axbx(c-d)=(er3xf)+g/h

i. f{axbxcnr2)+d—(c/d+e)
What is recursion? What are disadvantages of recursion?
Write an algorithm to evaluate an arithmetic postfix expression and calculate the result of the
exprg’essio_n.-:@i\_ref suitable _gx_amp_!’e_.;_i P
What |squ€ue? How queue is represented in memory? Write and explain an algorithm to
insert element into circular queue.
Explain with example priority queue.

Attempt any three of the following: 15
Sort the following elements using merge sort.
235613347862985349 82
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Explain with example the following terms:

i. Degree of a node

ii. Path

iii. Internal node

iv. Similar binary trees

v. Complete binary tree
Draw the binary tree whose inorder and preorder traversals are:
In-order: gdbheiafc ;
Pre-order: abdgehicf
Make a binary search tree by’inserting the following numbers in sequence
523698 29123391556 313652784572
Draw max and min heap with the following slemants
8059253010045628951231127323
What is AVL tree? How balancing is done in AVL tree? Explain with evample.

Attempt any three of the following: Rt 15
Find the adjacency matrix and list representation of the following graph

List graph traversal technique. Write-and explain algorithm for any one. Give suitable
example.

Explain with example’ Dljkstra shOrfest path algorithm.

Explain with example Prim’s algorlthm to find the Minimum Spanning Tree (MST).
List different hashing method,s Explatn with example any two of them.

List different techniques of 9pen ‘addressing. Explain any one.




N.B.:

D._ﬁD“_mH

oo o

P Reroyw

c. [ ! ‘4 = =
2095 | | 2 +1 /L0
S0233 / $2040 / COMPUTER NETWORKS

Q.P. Code: 20939
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Total Marks: 75

(1) All guestions are compulsory.,

(2) Make suitable assumptions wherever necessary and state the assumptions made.
(3) Answers to the same question must be written together.

(4) Numbers to the right indicate marks.
(5) Draw neat labeled diagrams wherever necessary.
(

6) Use of Non-programmable calculators is allowed.

Attempt any three of the following: 15
Define Data Communication. Explain its various components.
List and explain the functions of 1SO’s 0S| Model Layers,
What do you mean by Transmission line Impairments? Explain in detail.
Explain the following terms in relation with Data Communication
(i) Half Duplex System.
(ii) Full Duplex System.

Define Modulation. Wiite a short note on Amplitude Modulation.
Explain the following terms of Data Transmission

(i) Parallel Transmission.

(ii) Serial Transmission.
Attempt any three of the fol lowing: : > 15
Differentiate between Frequency Division Multiplexing (FDM) and Time Division Multiplexing
(TDM). : : - ;
Write a short note on Spread Spectrum Modulation (SSM) techniques along with its
Application. '
Discuss the major classifications of transmission media.
What is Packet Switching? Explain its methods of implementation.
Define Error under scope of'networking and explain its types.
Explain the following terms

(i) Forward Error Correction (FEC).
(ii) Automatic request for Retransmission (ARQ).

Attempt gny three of the following: 15
Explain ALOHA system with its two versions.
Discuss GO BACK N ARQ protocelin detail.
Explain Bluetooth Layered Architecture.
Differentiate between satellite communication and optical communication.
Explain the following connecting devices in networking
(i) Bridge.
(ii) Gateway.

Explain CSMA with collision detection.
[TURN OVER]
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Attempt any three of the following: 15
Explain the terms:

(i) Connection Oriented Network Services.

(i) Connectionless Network Services.
Write a short note on static algorithm and explain any two.
What is fragmentation? Explain its various strategies.
Draw and explain IPv4 header structure,
For a given class ‘C’ network 195.188.65.0 design equal subnets in such a way that each
subnet has atleast 60 nodes.
A class ‘B’ network on the internet has a subnet mask of 255.255.240.0. What is the
maximum number of hosts per sub networks?

Attempt any three of the following: 15
Write a short note on TCP.
Explain Addressing Issues of tra nsport Protocol.
What do you mean by Domain Name System? What is the use of the same?
Explain Simple Mail Transfer Protocol (SMTP).
Write a short note on following
(i) TELNET.
(ii) FTP.
Differentiate between TCp and UDP.
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(1) All questions are compulsory.
(2) Make suitable assumptions wherever necessary and state the assumptions made.
(3) Answers to the same guesticn must be written together.
(4) Numbers to the right indicate marks..
(5) Draw neat labelled diagrams wherever necessary.
(6) Use of Non-programmable calculators is allowed.
Attempt any three of the following: ' : 15

Suppose you want to build a video site similar to YouTube and keep data in file-processing
system. Discuss the relevance of each of the following points to the storage of actual video data,
and to metadata about the video, such as title, the user who uploaded it, tags, and which users
viewed it. . o
i. Data redundancy and inconsistency
i. Difficulty in accessing data: :
ii. Data isolation

iv. Integrity problems

v. Atomicity problems

vi. Concurrent system anomalies

vii. Security problems _ R e d _
State the advantages and disadvantages of the fo!lowi_-ng..da_ta_modets:.-Hierarchical, Network,
Relational, Entity Relationship, Object Oriented and NoSQL. State if the models support data and
structural independence, P SO R Qe L ;
State and explain the twelve Codd’s rules for relational databases.
What is Unified modelling language? What are its parts? Show the ER diagram notations and
equivalent notations in UML. R : N B S
Const_rij_’c’t'"a:h E-R diagram for a car insurance company whose customers own one or more cars
each. Each car has associated with it zero to any number of recorded accidents. Each insurance
policy covers one or more cars, and has one or more premium payments associated with it. Each
paym'-e;]_t“'is'for a particular period of time, and has an associated due date, and the date when the
payment was received. :
i, Design an E-R diagram for keeping track of the exploits of your favourite sports team. You

_-sh_c}uld";_.-tore the matches played, the scores in each match, the players in each match, and
irﬁiiv[d'u’al player statistics for each match. Summary statistics should be modelled as derived
" attributes. gl

Ji. Consider an E-R diagram in which the same entity set appears several times, with its attributes

repegted in'more than one occurrence. Why is allowing this redundancy a bad practice that
- one should avoid? '

Attemptany three of the following: 15
The natural outer-join operations extend the natural-join operation so that tuples from the
participating relations are not lost in the result of the join. Describe how the theta join operation
can be extended so that tuples from the left, right, or both relations are not lost from the result of

a theta join.

[TURN OVER]
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Given the following relational schemas: R = (A,B,C) §=(D,EF)
Suppose the relations r(R) and s(5) are defined. Write the expressions in tuple relational calculus
equivalent to each of the following:

i [la(r) H, Opaqs(r) i, ¥Xs V.  Tlap(oe=p(r xs))
Consider the relational database below, where primary keys are underlined.

employee (person name, street, city)
works (person name, company name, salary)

company (company name, city)
manages (person name, manager name)
Give an expression in tuple relational calculus for each of the following queries: .
i.  Find all employees who work directly for “Jones.”
ii.  Find all cities of residence of all employees who work directly for “Jones.”
iii.  Find the name of the manager of the manager of “Jones.”
iv.  Find those employees who earn more than all employees living in the city “Mumbai.”
What is normalization? What is its objective? Give a distinguishing characteristic of 1NF, 2NF,
3NF, 4NF and BCNF,

.. Using the INVOICE table structure shown in table below, write the relational schema, draw its
dependency diagram and identify all dependencies (including all partial and transitive
dependencies). You can assume that the table does not contain repeating groups and that any
invoice number may reference more than one product. (Hint: This table uses a composite

primary key.)

Attribute Sample Sample Sample Sample Sample 1

Name Value Value Value Value Value

INV_NUM 211347 1211347 211347 211348 | 211349

PROD_NUM | AA- 'QD-300932X | RU- AA- | GH-778345p
E3422QW 995748G | E3422QW

SALE_DATE 15-Jan-2016 | 15-Jan-2016 | 15-Jan- 15-Jan-2016 | 16-Jan-2016

- | 2016 : |'

PROD_LABEL | Rotary 0.25-in. drill | Bandsaw | Rotary | Power drill
sander bit sander

VEND_CODE | 211 - 211 -] 209 211 157

VEND_NAME | NeverFail, NeverFail, | BeGood, Neverfail, | ToughGo,

§ SR Ine, s Inc. . = |Inc Inc. Inc.
QUANT_SOLD | 1 ; 8 e 2 1
PROD_PRICE | [#4995 @345 | (3999 [4995 #8775

ii. Using the initial dependency diagram draw: in question i, remove all partial dependencies,
draw the new dependency diagrams, and identify the normal forms for each table structure
you created.

il Using the table structures you created in question ii, remove all transitive dependencies and
;_\_:;_'_dtaw_\"th\e"new\:d_e";ie'hd_égéyﬂidiag_[ams. Also identify the normal forms for each table structure

2,

you created.

E-)_;-ﬁla_in the phases of database design.

Attempt any three of the following: 15
What are constraints? What are the different types of constraints? Explain.

What'is a view? What are its advantages?

State the rules for performing DML operations on a view.
Explain GROUP BY and ORDER BY clauses with examples.
What are NULL values? Explain. [TURN OVER]
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What are joins? What are different types of joins? Explain.

Attempt any three of the following:

The lost update anomaly is said to occur if a transaction 7, reads a data item, then another

transaction Ty writes the data item (possibly based on 2 previous read), after which T; writ=s the

data item. The update performed by Ti has been lost, since the update done by T, ignored the valye

written by T .

i.  Give an example of a schedule showiiig the lost update anomaly.

ii.  Give an example schedule to show that the lost update anomaly is passible with the read

committed isolation level,

lii.  Explain why the lost update anomaly is not possible with the repeatable read isolation level.

State and explain the ACID properties of transactions.

I.  Consider a database for a bank where the database system uses snapshot isolation. Describe
a particular scenario in which a nonserializable execution occurs that would present a
problem for the bank.

ii.  Consider a database for an airline where the database system uses snapshot isolation.
Describe a particular scenario in which a nonserializable execution occurs, but the airline
may be willing to accept it in order to gain better overall performance.

Show that the two-phase locking protocol ensures conflict serializability, and that transactions can

be serialized according to their lock points.

Consider the following two transactions:

T34Z read{A);

read(8);
ifA=0thenB:=B+ 53
write(B).
Tas: read(B);
read(A); S
ifB=0thenA:=A+1;
write(A). QT A _ TS o

Add lock and unlock instructions to transactions Tss and Tss, so that they observe the two-phase

locking protocol. Can'the execution of these transactions result in a deadlock?

Explain the different ways to handle deadlocks. o

Attempt any three of the following:
What are triggers? What are different types of triggers? How are they created? Give the syntax
and examples of the same. :

What-a‘répack-agES?WHat are the components of packages? How are packages developed? Explain
with syntax and example. .~ "

What are functions? What are procedures? How do they differ from each other? What are the
benefits of stored procedures and functicns?

What is a cursor? Explain 'impl_icit%n_d explicit cursors. How are explicit cursors controlled?

What are hierarchical queries? Explain the syntax of hierarchical queries.

What are composite data-types? Explain the PL/SQL records. How is a PL/SQL record created?

15

15
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(Time: 2% hours) : A
Total Marks: 75
(1) All questions are compulsory.

(2) Make suitable assumptions wherever necessary and state the assumptions 'nade

(3) Answers to the same question must be written together.

(4) Numbers to the right indicate marks.

(5) Draw neat labeled diagrams wherever n ecessag

(6) Use of Non-programmable calculators is allowed 3

Attempt any three of the following: a5

Find the Adjoint of the given matrix and hence f'nd Inverse 1f emst

2 =1 3
4 6 =2

5 1 8

Find the Characteristic values and gﬁ'_arggtgfilﬁtic;_fé_éﬁﬁ@_rélb’f:_tﬁ;_3 given matrix.
8 -6 2
-§ T
2 -4 3
Verify Caley-Hamilton theorem for theglvenmatrlx,gls\oflnd inverse if exists.

2 =1 1
| 2 o1

1 g

Expand (1 + cos x +isin x)°
Evaluate (1 +iv3)*® /(v3 = i)V
Expre: t"sec (x+ Fv‘f in a+ib for’m

Attempt anz thre of the fg!lowmg 2 : 15

- Solve the Differential Equation (x— 4xy Zyz) dx + (y —4xy-2x%) dy =0
™ ‘ﬁ!ve the Dafferentlal Equatlcm dv[d' :
e So!vethe following Equatlon Xep? =

Xpy + (2y2 =) =
Solve the following Equation p (p +y) = x (x +y)

: Flnd the Complementary and Particular Solution of the equation (D3 + D%+ D + 1)y =Sin 2x

Find the General Solution of the equation (D* + 4)y = sin 3x + e* + x*

Attempt any three of the following: 15
; W 2t o2
Evaluate [ e™‘sin®t dt

_Find the inverse Laplace transform for the function

21=52"
T s(s¥+45+13)

- F(s)

Find Laplace transformation of the function

f(t) = te® cos 3t

[TURN OVER]
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Obtain the Inverse Laplace transform of each of the given function
- (s+1)
s3(s—3)?
Find Inverse Laplace Transformation by convolution theorem for

5
& =1 (s + 4)

By using fundamental definition, find laplace transform of'f(t} _ e S T Dy
F{t} =t D<t<a A .:\ -. : o . o ?
=5, t>4 ISR IR B T 20 oy s

Attempt any three of the following: : “15

£ =
Eva!uatef f e* Ydxdy
o Jo

Bl f3 (v"" : dxdy
va —_— e
MEL L se +x2+y2)

log2- x x+logy ' :
Eva!uatej = f f L "*3’“ tixdydz .
0 0 Jo :

-1 1-x rx+y -
Eu_ai_ua_t\ef : j J' e? dxdydz

: ? L. 2/4
Change the order ofmtegratzon and evaluatef f xydxdy

B SQIve _[fr drdo over the area mcluded betWeen the circles r = 25in@ and
C“r=4sind YA N

:Atten'i_p'g any thrég.éf{the' 'fdil_dwing: v W
Evaluate f;/z sin®xcos”x dx
Evaluate i) erfc(-x) + erfc(x)

i) erfc(x) + erf(x)

Evaluate fgza x(2ax — x¥)Y2dx

[TURN OVER]
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Evaluate fnw sin® 2xdx

1% .xh

Evgluate G W

a_.b
Evaluate ful(th];x—)dx
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F Exp? n.open()an cinse() methods for opening and closing a file.

T Aot Pa sy wee gy . Q:P. Code: 20934

(Time: 2% hours)

Total Marks: 75

(1) All questions are compulsory.

(2) Make suitable assumptions wherever necessa ry and state the assumntions made.

—_— .

(3) Answers to the same question must be written together.
(4) Numbers to the right indicate marks.

(5) Draw neat labeled diagrams wherever necessarg
(6) Use of Non-programmable calculators is ailowed.

Attempt gny three of the following:

What is Python? List and explain feature of Python,

Write the steps to install Python and i_cr run Python code.

Explain type conversion of variable in Python.

Explain if...else statement with example, :

Explain the use of break statement in a loop with example.

What is the difference between interactive mode and script mode in Python?

Attempt any three of the fnllowmg

How function is defined and called in Python? :

Write a function that takes si ""’l\e character and prints’ character is vowel’ if it is vowel,
‘character is nat vowel’ otherwise. -

Short note o;un emental devefopment e

What is recursive functmn? erte a Python program to calculate factorfal of a number using
recursive function? = - :

Explain ’uaf'[ous stnng operatlons that can be performed usmg operators in Python.

Expla‘ st md[) function thh surtable exampte

Attempt ang th‘re of the fpllowmg

What. lis;? pr to Ccreate hst? :
: Expjam try except blocks for eXceptlon handlmg in Python.

’:xpla!n var oug: built-in list functions and methods.
Whatis: tuple in-python? How' to create and access it?
Explam the prope rties.of d;ctronary kes,rs

Explam tch() function W|th surtable example.

What is mefhod overrldmg? Write an example. -

What is: muitlthreaded programming? Explain _thread module with suitable example,
What is modu!e? What are the advantages of using module?

Explam varlouefunctaons of math module.

15

15

15

15

[TURN OVER]
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Attempt any three of the following:

Explain Checkbutton widget with example.

Write short note tkMessageBox module.

What is layout management? Explain Grid manager.

Explain place geometry manager with example.

Write and explain the steps insert a row into MySql database with example.
Write short note on cursor object in Python.

15



