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1. (a) A class of 30 students Comprises of
\ 0
can play Cricket (C), Hockey (11 andboys .
Footha|

(F). The following table shows by
W

play each single game ! many studentg

Biaie thei :
combinations: I' varioug

Game C H F
CH
Play TN ff 1115 CHF

4

Fi
ind how many students play at east
one

game?
. (5)

(b) Consider a set A = {U, V, W, X}. Let R be th
v, X, e

relation defined on A as
R =

U0, (V,V), (Y,W), (W,Y) X Y), X X)
Answer the following :

@0 Dl’ﬂ;;w a Digraph for the given relation

Equivalence Relation or a Partial
()

on? Justify your answer.
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(c) A graph has e edges and v vertices. Show that
the given expression holds true in any connected

planar graph with at least 2 edges and no loops

€E<3v-6

Prove that K, is non-planar using the above

expression. (5)

(d) Ashish, Aryan and their friend Abhay were playing
inside the house. One of them broke a vase. When

Mrs. Sharma, their mother, asked them about the

vase, she gets these replies

Aryan : “I didn’t break it”
Ashish : “Neither did I”

Abhay : “Aryan broke the window”

With the help of truth table find who broke the
window, if two of the children lied? (5)

(e) Find the particular solution for the given

Recurrence Relation

ar_sar—l=3'r21

with the boundary conditions a =1,  (5)

PT.0.
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. ter method to find asymptotic bounds ¢
( m? m"owmg recurrence relation g
T(n = 27 T(n/3) 4+ O(n’)

(5)

o conver the following statement in symbolic form.

olf you send me the URL, then I will finish
conﬁguring the software. If you do not send me

the URL, then I will go for a walk and If I go for

a walk, then I will keep my blood pressure in
control leads t0 the conclusion If I do not configure
the software, then I will keep my blood pressure

in control.” (5)
SECTION B

2. (a) Use mathematical induction to prove that:

2n <n! VY n with n > 4. (5)

(5)

(x) is bijective.
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S

3.  fa) Consider the word

1€ number of Ways thege letters can be arranged.

Calc
lculate the Number of ways the letters can be

a
rranged such ), the vowels should occur
together, (5)

(b) Let R be a relation defined by xRy if and only if

IX =yl is even. Show that R is an equivalence
relation. (2)

(c) Let f1 and 2 be functions from R to R such that :

fl1(x) = x? and f2(x) = x - x2. Compute 0(f1.2)
(3)

4. (a) How many vertices and edges are there in each

of the following graphs?
(i) K,
(i) C,
(iii)) W,
(iv) Ky,

(v) Q, ®)

P.T.O.
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(b) Define [somorphism. Are the following paie Bl
graphs isomorphic? Justify, 2
uy
Vi va
ue uy
bt |
Ve
us uy
Vs V3
g

5. (a) Given that:
T(n) =2 T (n/2) + Cn

Using substitution method, prove that T(n) is
O(n 1gn). &)

(b) Show all the steps of Insertion Sort to put the
following list of items in an ascending order :

5 2 7 4 9 3 6 1 8

6. (a) “If you send me an e-mail message, then I will
finish writing the program,” “If you do not send
me an e-mail message, then I will go to sleep
early,” and “If | go to sleep early, then 1 will
wake up feeling refreshed”.
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Show that the above premises leads to the
conclusion “If | do not fipjsh writing the program,

then I will wake up feeling refreshed.” (5)

(b) Solve the given recurrence relation for the

Seéquence defined by :

Cn S0C o= 6cn—2

n-1

with initial conditions C, =2, C, = 1. )

7. (a) Given a relation R on set A = {1,2,3,5,6,10,15,30}
such that

R = {(a,b) : ais divisorof band ae A, b e A}
Show that R is a POSET. Draw its Hasse Diagram.

(5)

(b) Prove that (-pA (HQAR)) v (QAR) v (PAR)=R.
(3)

(c) Find the inverse and contra-positive for the

statement :

“If you send me the URL, then I will finish

configuring the software.” @)

P.T.O.
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(a) Consider the recursive version of Insertion sort

algorithm as follows :

In order to sort A[l:n], we recursively sort
A[1:n-1] and then insert Aln] into the sorted
array A[l:n-1]. Write a recurrence for the
running time of this algorithm, 3)

P.T.O.
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(b) What aro 29 m,“"""”" and maximum Nimbey
clements in @ binary heap of height po (;f
tht h?, \

(c) which of the r"””wing algorithms are stahje

insertion sort, Quicksoryy Justify with the help of
)

wample.
an c¢xamj (3)
(d) What are the two key factors that decide whether

Dynamic Programming is applicable for an
optimization problem or not? (2)

(e) “The minimum spanning tree in a graph is not
always unique.” Justify, Give a graph with 5 nodes
that has two different minimum spanning trees.

(2)

(f) Would you use BFS to find the shortest path
between two nodes in a weighted graph with

~ arbitrary edge weights? Justify your answer with
the help of a graph having at least 5 Vertices and

at least 7 edges. 3)

(g) “Counting sort is a comparison sort algorithm.”
Yes or No, Justify your answer using the input
Ass 2.4 1,5 2,4,3> )

(h) A~ priority queue can be implemented in two
different ways using min-heap and using singly
linked list in which elements are stored in sorted
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. ' riority)'
order (Smaller values jpdicates hig erf:nowi“g
Compare the time comple"“y 4 diffel'e"t
operations when performed on 7

implementations of priority queue

ndi . t
(1) Finding the highest priotity glemen
‘ nt

(2) Deleting the highest priority elem¢

a certaill element

3) 1 5
(3) Increase the priority of ©)

« . : d
(i) Find possible Topological sorts of the given dir ect(;)

acyclic graph. Give any four:

(j) Give the worst case for the merge algorithm to

merge two sorted arrays A[l... k], B[1...m] (where
n=k+m) and give the total number of

comparisons in the worst case (in terms of n).
Merge the two sorted arrays A =1[3, 7,9, 12, 14]
and B = [2, 5, 6, 10] using merge algorithm. How

many number of comparisons are done by the

algorithm in the above €xample? 6)

P.T.O.
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®) Consider !.hc Interval Scheduling problem
we are BIVeN & Tesource and 4 set of re
cach having st.art time and a finjsh tim
goal is 10 MaAXiMize the nympe, of re
ccheduled. Show that (¢ following greedy s
does not BIVE AN optimal solution for the
problem.

herein
(uestg
€. The
quests
trategy
above

Greedy strategy: Select the request with fewest
number of incompatible requests, 3)

2. '(a') Professor William claims that the Q(n Ig n) lower
bound for sorting n numbers does not apply to his
machine. The control flow of a program on his
machine can split three ways after a single
comparison of two elements of the array a, :a,.
The three ways are a, < a, a; = a, or a; > a,.
Show that the professor is wrong by proving that
the number of three-way comparisons required to

sort n elements is Q(n Ig n). ()

(b) Suppose you have an algorithm to find median of
n elements of an unsorted array in O(n) time in
the worst cage. Now consider an implementation
of Quicksort where you first find median u.sing
the aboye algorithm, then use median as p.lv.ot.
What wij be the tjme complexity of this modified
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’ to
e relation
. - ce 1€
Quicksort? Write dowp e recurre? ( n elements

Wy : : ian 0

Justity your time Complexity (M'Ed"‘n {g even and
18 the element Whose rank js w2 iF 7Y (5)
i1t as (P+1)/2 if n s odd),

' .H EAP
3 e Hlustrate the Operation of BUILD MAX

§2, 77
on the array A <4, 3,17, 10, 28, 19 -6, s done
Write down the total number of comparison (5)
by BUILD -MAX .H EAP.

. : 0-1
(b) Consider the following recursive relation for
knapsack problem.

If W<Ww, then OPT(j, w) = OPT(i-1, w)

else OPT(.i', W) = max(OPT(i-1, w), v, + OPT(i-1,
)

where OPT(, w) denote the value of the optimal
solution using a subset of items {1,2,...i} with

maximum allowed weight w,
v. is the cost of ith item

. .
Fill the missing value.

What is the running time of rec
implementation of the above FeCurrence?
Give memoized recursive al.gorithm for th
problem. Explain how does it impro\'e’: the

time?

ursive
Justify,
€ above
Nnning

(5)
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gn algorithm tg gore p inte
jve

gers in the
range

ify it’s time
(4)

b) Suppose We US€ randomized select to select the
u

( )mi:,'mum element of the array A=< 4’ 2’ 1’ 7, 8,

12, 3, 0, 9 9 10>, Describe 4 sequence of

partitions that result in a worst case performance
of randomized select, (4)

(c) Suppose an input to the bycket sort algorithm is
not uniformly distributed, What will be the effect

of this condition on the. running time of the
algorithm? Justify. (2)

(a) A Shopkeeper has n empty boxes and M number

of balls. Let LS SR Kn} denote the number
of balls that each box can store:

Given M and {K,, K Kn}, describe g
greedy algorithm which determines the minimum
number of boxes needed to store the balls. Give
time omplexity of the algorithm. 4)

(b) Design 5 o(|v

l+]i3])' time algorithm to find whether
a given ypg;,

ected graph is bipartite (where V is

the set of Vertices, E is the set of edges of the
graph), 4)
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] ¥ A c m
(¢) Give space requirementy of adjacen®y

: ' ing M ed
ad_wccncy list representation having
n vertices,

atrix and
ges and

(2)

6. (a) “Prim’s algorithm only include an edge in t}}::
Minimum Spanning tree when it i justified ’by t
Cut property.” State the Cut Property- Jus'tlfy the
above statement on the given graph showing cuts

in all the intermediate steps.

()

. (b) Suppose divide and conquer approach is used by
an algorithm to solve a ?r?blem on the input of
size n. The algorithm divides the problem into
k number of smaller in'stances, each of which i
1/b the size of the original problem, solvesise
problem recursively o.n these smaller instances anq
combine their solutions 10 constrye the fina]

VP.T 0O
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Write the recurrence rejation {4 finq the runni
. , n
time of the algorithm, Give G(n) and F(n) fog
i r
Both Quicksort and Mergesort algorithm. (3)

(c) Let G be a graph With’ n vertices and m edges.
What is the upper bound on the running time of
Depth First Search on G, where G is represented
as an adjacency matrix? (2)

5 gy ¥

7. (a) A boat has a capacity C to carry load. There are
n number of items each having certain weight Wi
associated with it. The goal is to select the set of
items that the boat should carry so that it could
carry maximum load(i.e. sum of the weights of
selected items should be maximum) within its

capacity C.

Design a Polynomial time Dynamic Programming
algorithm for the problem. Derive the time
complexity of the above algorithm.

ven

(6)

Run thijs algorithm on the sample instance gl

below to find the optin‘hal solution.
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Capacity"of the boat = gxg

PRl
Items Weighfﬂ 7
Item1 3 kg o
S — : :
Item2 T 8
Item3 . | kg

(b) Suppose we perform g sequence Of 7 o;?eratlor:z
on a data structure in which the ith operatI'Oﬂ C:)IS e
i 1f i is an exact power of 2, and 1 othem"lse. st
aggregate analysis to determine the amortized €S

(4)

per operation.

8. (a) The following graph represents network of airports
that are connected to each other. Each edge
represents the distance (in multiples of 1000 miles)
covered by the flight to travel from one airport to
another and vertices represents the airports. A
flight starts from airport s and has to reach
destinations ¢, d and e. Run an efficient algorithm
to find the route taken by the flight to each to ijts
destinations in minimum possible time, Show aj]

the intermediate steps taken by the algorithm.

" Also derive its time cOglplexlty, )

PT.o.



re are 7 Jobs where cach job star
™ Thdcﬁnishcs at time fj, There is 5 profi
::th each job. The goal] is to.find a su
overlapping jobs such that the sum of

ts at time s
t associated
bset of nop.
their profits

is maximum. 3

Given below is the instance of the problem :

Job Number | Start Time Finish time | Profit
(s;) (f) ((51:;)

Jobl 0 :

Job2 1 . fg

Job3 3 ) 30

Job4 5 . 50

Job5 5 : 10

Job6 7 .

20N : ; . Olution for
Give a Dynamic programming iterative sCe i
i en
the above problem. Explain the recurr

used in the solution. . o to the above
Show that the “Optimal SOIU.“‘:; solution to its
Problem contajns within it Optlme o o BBOVE
SUbproblems » With referenc (5)

“Aample. . (1500)
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(b) Consider the following atahyge .

(4)

Employee (ID, Name, Address)
Supervises (Em loyeeID SupervisorID)

Illustrate the cONCEPt of Recursive Closure using
the relational algebraic query to retrieve the
supervisors of an employee with Ngme = ‘Sonia
Verma’. Show the query for the first 2 levels of

the recursive closure using the following data :

Employee

ID Name Address
101 Rajesh Singh Delhi
102 Viren Garg Indore
103 Farah Khan Mumbai
201 Vini Bala Delhi
202 Ritika Madan Delhi
205 Satish Meena Delhi
302 Sonia Verma Mambai
304 Nilesh Kumar Mumbai
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Manages T
RND SupervisorID
101 10
302 102
102 i .
201 103
205 202
103 304
304 205

(c) Draw the query tree to show a possible order

of execution for the following relational expression:

RXS - mp(R™Mppsp anp RQ=s.TS)

3)

(d) Consider the following two interleaved transactions

(T1, T2) executed concurrently in a railway

reservation system. W denotes the number of

vacant seats on a train. Assume that the initial

value of W is 10.

P.T.O.
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Tl T2

1. read (W) :
2, W i=W - 2
3. read(W):
4. W := o - 3
5. write (W) ;
6. write(W);

Compute the value of W after the given schedule
is executed. Is this value of W correct? If we

remove the interleaving between the transactions

(T1, T2), what will be the value of W. 4)

(e) Consider a relation R (X, Y, Z, W). Prove the

correctness of the following inference rule :

{X-—)Y,YW—)Z}|=WX—>Z (3)

(f) Discuss the problem of spurious tuples and how

W€ may prevent it. Illustrate using an example.
3)

() Consider a disk with block size B =

500 bytes.
A block pointer is P

= 14 bytes long. The records
of the relation BOOK are stored in a file. The
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file has r = 50,00 tecords of fixed Jength. Each
record has the fo“OWing fields: ISBN (16 bytes),
Title (35 bytes), Publisher (20 bytes), Author
(20 bytes), P“b“utlon pate (8 bytes). An
additiona| byte i used ;s a deletion marker.
Calculate the record gize R in bytes, the blocking
factor bfr and the number of file blocks b, assuming

an unspanned Organization. )

(h) Compare anqg Contrast Naive Users and Casual

Users based on the;; interaction with the database.
(2)
(1) Why is it said that good database design in a

relational database model is characterized by
minimal redundancy? (3)

() Draw an EER diagram that shows the entity
type(s), attribute(s), relationship(s), and

specialization(s) for the following SPORTS.-
COMPLEX database :

(i) A complex has a location, chief organizing
individual, total occupijeq area, the number
of facilities needed, budget ang information

on the planned events

P.T.O.
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fo each event thepe

18
ion, numb 8 Planneg da
b

i officials.

(i)
’ number

(iif) A sports COmplex can p , one.

. s 0
multi-sport complex, g -

(iv) Multi-sport complexes haye areas of th
| 5
complex demgnated for each sport with, a

location indicator, namely. Fast West
South, North, Center, (3;

(k) Consider the following relation for a STUDENT

database :

STUDENT (SSN, Name, Major, BirthDate)

Which of the three update anomalies may be

violated by the command:
“Inscrt a record in the STUDENT table”
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2. (a) Draw an ER diagram for the following case study :

Consider a Company where the employees take
orders for parts from customers. The employees
are identified by 4 unique employee number, first
and last name, ang location code. Each customer
of the company is identified by a unique customer
number, first and |agt name, and location code.
Each part sold by the company is identified by a
unique part number, a part name, price, and
quantity in stock. Each order placed by a customer
is taken by an employee and is given a unique
order number. Each order contains specified
quantities of one or more parts, has a date of
receipt as well as an expected shipment, date.

The actual shipment date is also recorded.

Specify primary key, cardinality ratio and

participation constraints in the diagram clearly.

(7)

(b) Consider the following relation that represents the

courses taught in a University: (3)

P.T.O.
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1388 follow
b) Cons! the Ing two rela“c’"skandg
/ \?‘*‘
12
Tqr; PIB|C
I
s |a|s 10 1b |5

Show the result of the following relational queries :
(i) ocp(S X R)
@) S MINUS (R UNION S)

(i) pR(p(c,D)(n(P,Q)(R)) f TtC(S)) (M

Consider a relation R (A, B, C, D, E). The

corresponding functional dependency set is given as
follows :

EEUARSAE > D, C — AD)

: : Ve
W i the Primary key showing the method to arrt
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find
b) Assumi : ol 1B 10
(b) Ming that the Biven relation i5 ! satisfies.

the highest Norma] Form that the relation ion
Show the steps for l‘eaching the cOnclumo |

:.ating the
(¢) Normalize tpe relation | F indicating

p to 3N
decomposition of the re|

ations at each step-

(10)

7. Consider the following relations (key of each relation
1S underlined) :

SALESPERSON (SNO SName, CommiSSiOn)
PRODUCT (P, Pname)

CUSTOMER (CNo, CName, CAddress)

SALE (Date, CNo, SNo, P4, Quantity)

Write SQL statements for the following queries :

() Write the CREATE TABLE command for the

SALE table in SQL ensuring that the following

concepts are used at least once: Integer, String

and Date data type, NOT NULL constraint
CHECK constraint. PRIMARY KEY constrajnt

FOREIGN KEY constraints (with ON D
SET NULL and ON UPDATE

constraints, if applicable).

ELETE
CASCADE

P.T.0.
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i) et
the PT

he names of the SALESPERSO

. N who
oduct With P[4 = 5¢ "

() Get the names of CUSTOMERS Who
1

s alt boughta
product "Mixie”.

(iv) Get the total number of PRODUCTS 5014 op
"25-02-2022".

(v) Get the total number of PRODUCTS purchaseg
by each CUSTOMER. (10)
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Instructions for Candidates

.

Write your Roll No. on the top immediately on receipt
of this question paper.

Question 1 is compulsory.

Attempt any four questions from Question 2 to
Question 8.

Parts of a question must be answered together.

(a) Describe the following terms : (4)
(i) Heuristic Function

(ii) Software Agent

(b) Write a context free grammar tj,, can ac

cept the
sentence: “Ram hit the ba]]»

(3)
P.T.O.
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108 -
1 - JlowinE tWo-ply game tree, the termig,
t 1: a
o Indes sho¥ e Utility vales Computed by ¢,
10 on. g :
e ction- Use the Minimax algorithm ¢,
un il =
§. the utility valyes for other nodes ip the
0
tree.
given gal®® Q)
A
L MAX
c
B [ MIN
O] o - m & W

(d) Find whether the following set is unifiable or not.

If unifiable, find the most general unifier(m.g.u.).

w = {PARENTS(x, FATHER(x), MOTHER(bill)),
PARENTS(bill, FATHER(bill), y)} )

(¢) Express the following sentence as conceptual

dependency structure:

“Sohan gave Tina a box of chocolate” 2)

B Write the conceptual graph and FORL

r : :
*Presentatiog for the following sentence:
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(4)

9
“Every motorbike has g4 pandl€

is a function in
() Consider that append(1.1,1.2,1.3)

. ed with L2 and
Prolog, in which list 1 ig contact

vould be the
the result is stored ip 1,3, What W

. in Prolog?
output of the following statement 1

2)
?- append([2,3,4],L,[2,3.4.a,b])-

(h) Find the meaning of the statement

(~\PVQ)&R - sV (~R & Q)

for the interpretation: P is true, Q is false, R is

true, S is true, (2)

() Transform the following sentence into disjunctive
normal form :

PV-Q) & (R S) 3)

(k) Determine whether the following sentence is
satisfiable, contradictory or valiqd:
() Why should the heuristic functjop of A*

algorithm
always underestimate? Give reason, ex

ample.

PT0O.
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3)
. pqon-Monot
) Whet is PTG Teasoning? Gy an
‘ examp'c‘ (3)

n) Prove
( p(A{B) = P(A). (Note that A and B are
 epestih if and only jf P(A & B) = P(A)P(B))

2. (a) Differentiat® between partially obseryaple and fully

observable task environment of an agent. Give an

example of each. (5)

(b) Create a frame network for terrestrial motor
vehicles (cars, trucks, motorcycles) and given one
complete frame in detail for cars which includes
the slots for the main component parts, their

attributes, and relations between parts. (5)

3. (a) What is closed world assumption? Give an

Cxample, (3)

(b) Define Modus ponens rule. Elaborate using an
example. (3)
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: t :
(c) Given formula 8, ang S, below: show that Q(a) is

a logical consequence of the tWO

St (VX)(P(x) = Q(x)) and Sy P(a) (4)

4. (a) Create a script for shopping in 3 supermarket.

(5)

(b) Joint probability P(x,, X8 x,) by inspection as

a product of chain conditional probabilities 1s :

P(x;, X,, ..., X;) = P(x,|x,).P(X¢|%5) . P(x5]x,
X3) . P(x, ] X, X,) . P(x,;) . P(%, | X)) . (X))

Draw the Bayesian belief network for the same.
(5)

5. (a) Write a program in Prolog to compute the sum of
elements of a list. (5)

(b) What are alpha and beta cutoffs? How alpha-beta

pruning is used to LnDEEEEREREREency of
Minimax procedure? (5)

6. (a) Compare and contrast Best-fj g search and Hill
Climbing search. You can yg, example

(4)
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Recursive Transition Networ

(b) What i 8%
Give an exampr=
v

k (RTNys
(4)

. imitations of propositiona| logic

(¢) Give tW (2)

7. (a) Consider the following axjoms :
January

Clouds

Cold & Preciptation — Snow
January - Cold

Clouds — Precipitation

Convert them into clausal form and prove the truth
of “Snow” using resolution. (5)

(b) Develop a parse tree for the sentence “The cruel

man locked the dog in the house” using the
following rules.

S—)NPVP
NP 5 N
Py
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DET -

DET - ARt &
N > man | dog | hoyge
V > locked

ART 5 the | a

ADJ 5 cruel
PREP - ij

(5)

(2) Solve the following crypt arithmetic problem using
constraint satisfaction.

(4)
(b) Describe the limitations of Hjj] Climbing Methods.

)

(c) Define the PEAS for vacuyp cleaner agen;.

©)
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[Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of
this question paper.

2. Section A is compulsory.

3. Attempt any 4 (four) questions from Section B.

4. Use of scientific calculator is allowed.

SECTION A

. (i) Distinguish between supervised learning and
unsupervised learning. lustrate with an example.

(5)

(i) Define Concept Learning. How the concept learning

can be viewed as the task of searching? 5)

P.T.O.
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(i) Cale

(iv)

v)

(vi)

(vii)

=0.12
5. Calculate its entropy
N

2

e out ut
latc [l p y Ofa Smgle layCr
ut ncu o
e inp ron and one outp afel netw k
ut ney ‘
ron, T
he

i

ith thre
qture vector is (x1,x2, x3) = (0.

6 0.4

)

input fe
alues are [wl, w2, w3] = [0, 2
0.1, :

and “relght v
and bias = 0: 35. Us
¢ binary Sigmoid fy
nCthﬂ as ‘:

activation function.
(5) |

Distinguish betw .
g €én overfitting and underf;
erfitting, H
. How

it can affect model generalizati
10on?
(5)

Using a
n exam '
ple discuss how new f
eatures
can

be constru m
cted b '
existing features nyor Ing Cartesian producti
. What are the implicati .
ations of thi
is |

approach?
) ,

Suppose th
at :
AN the probability of five events are P
se e by re .
cond) = P(third) = P(fourth) P((ﬁrSt)
= P(Fifth)

Use K-
-means ¢|
usteri
s 8 5 ing to cluster the following dat
a t

{2,4,1 |
0,12, 3, 20, 30, 11, 25}

ASsu
me ¢y
st
€r centroid are ml=2 and m2=4. Th
e

istanc
Ctio
n used is Euclidean distance. (5)3 |
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e e e e

3

SECTION B

‘ 1 : ine for the given
(1) Find the least square regression lin th »
' { method. ow
dataset using the normal equation d

computation at each step.

xl x2 y
1 9 14
2 1 q
3 2 12
4 3 16
v 4 20

(4)

(1) Consider the dataset given below having two input

variables x1, x2 and one output variable y. Update the

coefficients 6, 0, and 6, using gradient descent for

the logistic regression model. Assume the learning

rate = 0.3 and the initial values of coefficients as

-90 = —(.5, 61 =1, and 0, = -1. Perform one iteration

‘of gradient descent. " "

(6)
xl 1 2 6
x2 2 b 2
y 0 0 |
(i) State ‘Bayes Theorem. )

(i) Consider the training data in ﬂ.le following table where

Play is a class attribute.

P T.O.
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Humidity su’:ny Ntw'"d Play
H A e Y
H ——— W N
H d— Y
H | Y %
L | N

Build a Naive Bayes Classifjef using the above data.

Estimate the class label for day (Humidity=

Wind=W) using the above classifier.

L, Sunny=N,

(&)

(1) Differentiate between Standard and Stochastic s

Gradient Descent.

4)

(11) Identify the first splitting attribute for decision tree

with the following dataset using ID3 algorithm :

Field Experience Hired

IT Coding No

IT Coding No

IT Administration Yes

IT Administration Yes
Business Coding Yes
Business Coding Yes
Business Administration No
Business Administration No

:
-

)




consider the following Neura] network with initial Weightg

/ outputs as mentioned.

0is_ 2.40 °
- 1 .
20 4 0.01

piases, and training inpy

Given the inputs il = 0.05, i = 0.10, determine the valyes

of output nodes ol and 02. Also calculate the prediction
error E, |, if the actual output values ol and 02 are 0.01
and 0.99 respectively. Use Sigmoid as the activation function
for the hidden as well as the output layers. (10)

() What is the difference between K-means clustering
and K-Nearest Neighbor classifier? (4)

(i) Discuss steps used by Principal Component Analysis
to: extract important features. (6)

() Given the set of values X = (3, 9, 11, 5, 2)T and
Y = (1, 8, 11, 4, 3)". Evaluate the regression
coefficients using ordinary least square method.

(4)
p.T.O.
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(i) Assume 8 total of 1,000 patients are tested for
influenza; 900 aré found to pe healthy, while 100 are
found to be sick. A test resylted in 60 being positive
and 40 being negative f:0r the sick persons. The same
test was positive for 120 and negative for 780 in
healthy adults. Construct a confusion matrix for the
data and determine precision and recall. (6)

(i) What is regularization? What is the effect of the
following on the model?

(a) The regularization parameter (1) is zero

(b) The regularization parameter (1) is very large

(4)

(1) State the mathematical formulation of the SVM

ey w—g

problem. Give an outline of the method used for solving

the classification problem using SVM. (6)

(1100)
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SECTION A

(a) Write the output(s) of the following Jaya code
snippets :

ss AddBytes |

(i) cla
public static void Mmain(String() args) {
system.out.println("Adding bytes");
byte bl = 10, b2 w 10;

System.out.println(mpy 4 b2 = " 4 (p1 4 b2));

SYStem.out.printin("hl 4 py o » + bl + p2);

(3)
(ii) class Operators ({
public static void main(String() args) {
int a = 5;
int b = 9;
System.out.println(a | b
System.out.println(a & k)i
System.out.println(a ~ b
System.out.println(~a);
System.out.println(~a & 0x0f);

(3)
(iii) class parene {
Publjc Parent (int 1) ({
System,out.println(5);

}

class Chilg o

Xtends Parent |
Publje Ch

ild(int 1) {



}

public class QPDemo |{
public static void main(String[] args) {
Child ¢ = new Child(5)¢
}

)

(iv) class ArrayLoop {
public static void main(String[] args) {
int arr{][J) = ({52, 21, %60%,
{34, 56, 95
{le, 11, 31},
{93, 17, 85}
}i
for(int i=0, j=0; i<3 && j<3; i++)
System.out.print (arr[i] [j] + " ");
System.out.println():;
for(int i=1, j=1; i<3 && §<3; §++)
System.out.print (arr[i][j§] + " ");
System.out.println();
for(int 1=0, 3=2; i<3 && <3; j+=2)
System.out.println(arr[i][j] + " "):

(5)
(b) Define a recursive Java method recMeth (.. .)

to calculate the product of digits of a number n
passed as an argument to the method. (5)

P.T.0.
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(c) Write

o program in Java (using ’ry'w’”"’emun
‘ey
functionality

) to read a file “SOurc.pu.

: txen
d copy only those lines that contain by, the
and ¢

‘W' and '@'
characters “tn ¢ 10 anothe; file
wpestFile. XL ()

(d) Define @ Java class ObjReturn having 4 data
member & ©of the type float, Define ,
paramcten'zcd constructor to initialize a, Define 5
method decOb () that extracts the decimag] o
of a and stores it as a data member of ol
object of the same class. The method thep retun
the new object. )

(e) Write a program in Java to create a frame using
Java AWT. Implement mouseEntered() and
mouseClicked () events such that: (5)

(1) Size of the frame should be doubled when
mouse enters it.

(i) Background colour of the frame changes

to 'YELLOW' when mouse is clicked inside
the frame.

SECTION B

m in Java that accepts a string
through comma

nd line and works as follows:

(6)
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5

6 xception
« If the number of arguments 1 zero, t:cr:m apnd :

raised should be handled by the prog >
wgrror 01: No valid argument!”

essage
g program ends.

is displayed on the screen and the
ts is greater than that
The number

than that

o If the number of argumen
required, a message “Error 02 :
of arguments is more

required!” is displayed on the screen and the

program ends.

o If an argument (string) contains a digit, the string

is printed on the screen otherwise the string is
written to a file named “StoredString. txt”.

(b) What are packages in Java? What Java statement

should be written in a file named PackTest. java
assuming that a class named PackTest is saved

inside the packl package? (4)

Define the following user-defined methods in
Java with appropriate parameters and return values

to perform the tasks as mentioned against their
names : (5x2=10)

(i) strComp(...): The method accepts two strings

as arguments and returns the one whose length
is shorter. If both strings are of equal length,
the one that is placed earlier in the alphabetical
order is returned.

P.T.O.
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nr"‘“ «+): The metho St

(i) o number of rows and numpe, o .8 "2

array Coly
arameters and returns the Average
as P of al|
yes in the array.
va

4. (a) Which of the following are valid dcc'afationw

@) int i = OXCAFE; )
(i) boolean b = 0;
(i) char ¢ = 'B’;
(iv) byte b = 128;

(v) char o] - \\AII ;

(b) What are automatic type conversion rules jp java?
Explain each with an example. (5)

Write a program in Java to create a stack of integers,
populate it with data and display the data on the screen.

The program defines the following structures for the
same :

An interface Stack with prototypes of two
methods PUsh() and pop (). The interface also

has a defay] method clearStack () that empties
the stack

:A class stackClass which implements jue
Interface Stack. fihe class has twoO private data
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7

members- an array of integers arrStack and an
integer top. The c¢lass also provides a
parameterized constructor, a display method to
display the array elements and appropriate
definitions to the methods of the interface.

A driver class Stackpemo with a main () method

10 create an object of the class StackClass with
S elements and invoke all the methods. (10)

(a) Explain the term polymorphism. How does Java

SUPPOrt run time polymorphism? Illustrate with an
example. (4)

(b) Write 3 program in Java that accepts a number
from the user and calculates factorial of the
number. If the entered number is negative, a user

defined exception is generated, else the square of
the number is printed.

(6)
(a) Write Java statements/prototype for the following
tasks : (2x3=6)

(i) a method that accepts a 2D array of

integers, a string object and returns a
character.

(i) a while loop that reads lines of text from

the keyboard and Prints them on screen
until the key combinatjgp Ctrl+z is entered.

P.T.O.
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1
73 iry catch block to handle

Penip |
Je in read mode. Sofq

(iii) 2
fi

€Paint
defined by AWT. ()

(4)

(b) Differ¢
methods

g Using Java Swing, WIIL€ a program in Jay, to do the
: Sl

following 19)
. Create a frame titled “Frame Message”
two buttons captioned “Click It~ gnq “Erase
1t respectively. When a user clicks on the button
nClick It” a message “Button has been
clicked” is displayed on the frame ang when

the button “Exrase It” is clicked. the message
gets erased from the frame.

having

* Create two buttons named ‘RED’ and ‘BLUE’,
When a button is pressed the background color
should be set to the color named by the button’s
label.

* Using appropriate adapter class, display the
message:

"Typed character is: <typedCharacter>”

in the frame window when user types any key.

(700)
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1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Question No. 1 is compulsory.
3. Attempt three questions from Q. No. 2 to Q. No. 7.

4. Parts of a question must be answered together.

1. (a) List two features of LINUX kernel. (2x5=10)

(b) Explain the difference between LINUX and DOS

operating systems.
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Question No. 1 is compulsory.
3. Attempt three questions from Q. No. 2 to Q. No. 7.

4. Parts of a question must be answered together.

1. (a) List two features of LINUX kernel. (2x5=10)

(b) Explain the difference between LINUX and DOS

operating systems.

P.T.0.
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9

(c) Explain the significance of using username and

password while logging into a system.

(d) Explain the use of the cat command in
LINUX.

(e) Write the syntax of chmod command. Give two

examples.

(a) What are the different functions of operating

system? (3)

(b) Differentiate between IPv4 and IPvé6. (2)

Explain use of the following commands : (1x5=5)
(a) mkdir

(b) echo

(¢) cal

(d) kill

(¢) rm

P.T.O.
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4. (a) Write any three commands used for process
management. (3)
(b) Write the steps to copy a file from one directory
to another directory, in LINUX, (2)
5. (a) Differentiate between FAT and NTFS. (3)
(b) What is the use of a remote desktop? (2)
6. (a) What is the difference between c¢d and cd..?
(2)
(b) What action wil] be performed on c€Xecution of
the following commands : 3)
(i) $ date —y
(i) $ Is -a
(iii)) $ man
%

(a) Which command in LINUY i used to t

€st network
connection?

(1)

P.T.0,
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~{c) Explain the structure of URL with an example.

Write your Roll No. on the top immediately on receipt
of this question paper.

Question 1 is compulsory.

Attempt any five questions from Question 2 to 9

(2) Define multimedia, (2)

(b) .Wl‘ialt is color pallete? % (2)

(3)

"‘e(d)‘ ‘W.h'qt do you mean by sample s'i'z:e in terms of

digital audio? (<.

P.T.O.



is auto tracing?

3 (h) Explain the inline method of applying style sheet '.
: to an HTML document. ~ i _(2) -

»

(i) Describe animati'ng text in multimedia. ,(_2)

(i) Describe any two attributes of <font> tag in HTML.
| )

(k) Explain the <hr> tag in HTML. : | (2) x

2. (a) What do you understand by MIDI Audio? How is
it different from Digital Audio? (6)

(b) Why 1s Cascadmg atyle Sheet (CSS) Prctgrred'
over the deprecated HTML‘7 )

(a) Describe the software commonly used in making.

multimedia projects. )

(b) Explain various ways to make your text look
~ attractive. ' g - (3)‘,



ch ‘mmt nd Qutpﬁt d‘Vic‘l; are the ol:::;.
snitable for the image, audio and video comp 3
‘ l.n M\alumedia. Justify. o

‘:dc;tails given below :

'(i) Name and address of the applicant

appearing in text box

(ii') Courses applied for as radio ’button (Any 3

courses)

(iii) Use check boxes to mention 3 Hobbjes

(1v) Use text area for comments

(v) Use Drop down box for mentlon the st
(Any 5 states s)

ate

(vi) Submit button for submitting the form

(vu) Use Reset button for resetting (1, ;
: ¢ lorm.

Bk
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(b) Evcplam the <img> tag in IITML and any 3

attributes. : e A(3)‘

6. (a) Differentiate between vector drawn and bnmap

xmagcs Sk . .. '((?)':.

(b) How are frames created in HTML? Explam wuh-

sull‘able HTML code. = - ~ : L e
J < -
7. (a) Write HTML code to create the folldwmg table 8
- B e

XYZ Ltd Company Sales During 20212022

| Year | - Sales .

% Delhi Mumbai . | " Total

202} Rs. 10 crore |*Rs.5 crore RslS crdré

2022 | Rs, 20 crore | Rs. 12 crore Rs 32 c‘rcir_c

(b) DCSCTibc'XML in multimedia with ex‘ampl»e.' .

B
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$. (a) Differentiate between

(1) Kinematjcg Vs Inverse Kinematics

(1)) Cell Padding vg Cell spacing
(i11) Interlacing and’ Progressive Scan (6)

(b) Explain the techniques used in cel anima&ion'

(4)

9.0 (@ What do you understand by ‘internal and external

linkjng in HTML? Explain with examples. (5) 8

(b) Explain 2D, 2-1/2 and 3 D Anim

ation in detaj].

(5)

(100)
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The paper has two sections.
3. All questions in ‘Section A’ are compulsory.

3. Auempt any five questions from ‘Section B’.

Parts of a question must be answered together.

SECTION A
I (&) Whatisa WAN in computer networks? Explain with an example, 2
(b) Which layer provides ‘ 2
i. user services such as electronic mail, remote file access and transfer.
ii. transmission of bit streams across Physical media,
(¢) What is zero compression in IPv6 Colon l_lcxadccimal Notation? Write the address 2
ABOF:0:0:0:0:0:0:C8 using Zero compression.

P.T.O.
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(d

(¢)

®

®

(h)
@®

)
2 @
(b)

3. (9

(b)

(b)

ation can data flow in one direction only? Gi
: of communic y? Give an
n which mode

example.

Lit different characteristics of a data communication system.

How wil you differentiate petween a single-bit errof with a burst error? explain
with an example.

: ndwidth-delay product of a link with a b.andwidth of 50 kbps and a
:nt?:v;symt:a::it time of 300 msec? Calculate the optimum window sizes for a
qliding window protocol for the i
Bricfly explain how 8 repeater extends a LAN. Is it an analog or a digital device?
What is byte stuffing? How does it solve the problem of resynchronization after an
error occurs? Given the output after byte-stuffing: FLAG A B ESC ESC C ESC
ESC ESC FLAG ESC FLAG D F FLAG. What is the original data?

In which type of communication, the media needs to be dedicated between devices.
How is it better than the others?
SECTION B
(Attempt any five)

Explain OSI reference model and compare it with TCP/IP model.
Differentiate the following transmission technologies:

1. Broadcasting

2. Point to Point
Explain the four characteristics and five components of a data communication
system diagramatically, 3
z.irlsmh of the following four networks, discuss the consequences if a connection
1. Seven devices arranged in a by
ot Yo ¢ s topology
S A (s s <
s , mesh topolo
iv. Fi =SSN Lopology

ve devices arranged in a ring topology
Write short notes on ;-
; l:.Radio transmission
::: l:ﬁgrowavc transmission
, Infrared wave transmigsjon

Write ‘e
down the comparison between fiber _optics and twisted-pair cable.
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(a)

®)

(a)

(b)
(@)

(b)

(a)

(b)

(a

: itted using Internet
Suppose that a message 1100 1001 0011 1010 is 't‘ran:f;'gfm o of e
Checksum (4-bit word). What is the value of the checksu
will not be detected by this Checksum? Give an example.

i er A keepin
Given the following network topology, construct a sink tree fot rout ping
the optimality principle in mind.

Create a system of 3 LANs with 4 bridges. the bridges (B1 to B4) connect the LAN
as follows:

i. B1 connects LAN1 and LAN?2

ii. B2 connects LAN1 and LAN3

iii. B3 connects LAN2 and LAN3

iv. B4 connects LAN1, LAN?2 and LAN3
Choose B1 as the root bridge. Show the forwarding and blocking ports after
applying the spanning tree procedure.

Which one has more overhead, a router or a switch? Explain your answer.

Assume you are given the assi

gnment of setting three different computer labs with
100 machines, 48 machines,

and 53 machines in each lab. You talked to the
network administrator and was given 128.198.63.0/24 subnet for these three labs.
What are the three subnets ad

dress and three gateway IP addresses you would like
to assign to those three subnets? What is the broadcast address for these three
subnets?

Distinguish between the data and the control connection in the File Transfer
Protocol,

What are connection-oriented and connectionless services? Explain each with an
example?

Explain the connection between a Web page and HTML.

Differentiate the following;
f: Flow control and Error control
1. Switches and Gateways

P.T.0.
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(b) Why is caching an important optimization for web access? Descri
byabmwsertodetcrminewhethertouseanitemﬁ'omitscacheo}?cnoﬁ:.esupsmken :

g



