N.B. :

1. (a)

(b)

[\

. (a)
- (b)

(b)
4, (a)

. (1)
@ (ii)
> (D)
(b)

5. (a)
(b)
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(3 Hours) [ Total Marks :

(1) Question No.1 is compulsory,
(2) Attempt Any Three from remaining Five Questions.

Draw E-R diagram for online Ticket Railway Reservation System.
Convert E-R diagram into tables.

I
Explain following Relational algebra operations with examples.
(i) Set difference (ii)  Generalized Projection
(iii) Natural join (iv) Rename

What is recoverable schedule? Why recoverability of schedule is desirable?
Explain recovery with concurrent transaction.

Explain following terms with suitable example

(i) Primary key (ii) Candidate key (iii) Foreign key (iv) Suner key

What is transaction? Discuss ACID properties of traisaction?
Define Normalization? Explain INF, 2NF, 3NF ané BCNF

For the following given database, write SQL. queries:-
Person (driver_id#, name, address)

Car (license, model, year)

Accident (repor¢no, date, location)

Owns (driver_id#, license) , .
Participated (drivercid, car, repori_number, damage_amount)

Find the total number of people who owned cars that were involved in accident 2004
Find the number of accidents in which the cars belonging to "HT" were involved
Update the damage amuunt for car with license number "Mum2011" in the

accident with report number "AR120" to Rs. 4000
Describe overal architecture of DBMS with diagram,

Explain varicus types of constraints with an example.
Explain sort-merge join algorithm in query processing.

Wriie short notes on any four _

(i) Generalization and Aggregation

(1) Total Partidipation and Partial participation
(iii) Division Operator :
(iv) Shadow page recovery

(v) Cost Based query optimization

Eb bRk kR ok ko
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(1) Question No.1 is compulsory.

(2) Attempt any three questions from Question No. 2 to 6,
(3) Use of stastical Tables permitted.

(4) IFigures to the right indicate full marks.

1. (a) Show that Ilog 2 dz = 2 ni, where C is the unit circle in the z - plane. 5
c '
- (b) IfA = [; 2] then find the eigen values of 4A™" + 3A + 2I. 5

(c) Itisgiven that the means of x and y are 5 and 10, Ifthe line of regressionofyonx §
is parallel to the line 20y = 9x + 40, estimate the value of y fer x =30.

(d) Find the dual of the following L.PP. . ‘ 5
Maximise Z = 2x; = x, + 3%,
Subject to X; = 2% + x> 4

' 2X; + x3 < 10
X; + Xy + 3x3= 20
X1,X3 £ 0, x, unrestricted.

2. (a) Evalute j —z—%% dz, where C is the circle 1Z-2-i] = 2 6
[ ! C 2 . ;
} a— ' 7 4 -1 '
b (b) Showthat A = [ _: ﬂ: '4‘ -, ag derogatory. 6

(c) Inadistribution exactly normal 7% of items are under 35 and 89% of the items are 8
under 63. Find the provability that an item selected at random lies between 45 &
56. .

3. (a) A continucus random variable has probability density function f () =6x-x)? ¢
0 < x< i. Find (i) mean (ii) variance, -

(b) Solvehe following L.P.P, by simplex method

Maximise Z = 4x; + 3x, + 6x, ‘
Subject to 2%, + 3%, + 2%, < 440
‘ 4X, + 3%y < 470
2x; + 5%, < 430
X1,%,%X 20
JP-Con. 9218-1 3. [ TURN OVER




Q.P. Code : 3541

2
/: '
#3. (¢) Findall possible Laurent's expansions of the function 8
|
f(Z)L—"—z—_i-— about z = -1

2(z-2)(z+1)

: 4. (a) Find the moment generating function of Binomial distribution & hence find mean 6

and variance.
: ! @) (b) Calculate the cénelatioh coefficient from the following data : | 6
| x | 100 | 200 | 300 | 400 | 500
y :| 30 40 | S0 | 60| 70
(c) Show that the matrix A= [wéz :f "32‘ 1 ‘ 8

is diagonalisable. Find the transforming matiix and the diagonal matrix.

*5. (a) Tenindividuals are chosen at rand:om from a population and their heights are found 6
to be 63, 63, 64, 65, 66, 69,69, 7¢, 75, 71 inches, Discuss the suggestion that the

mean height of the universe is 65 inches.

o0

| - d § .‘ '

' @ (b)- Evaluate f fx_3+—x37)3 . 8> 0 using contour integration.
0

6
(¢) UseKuhn - Tucker conditions to solve the following N.L.P.P. 8
Maximise Z = 8x; + 10x, - Sl &
subject to '3 + 2x, < 6
xl: xZ 2 0
6. (a) /A diewas thrown 132 times and the following frequencies were observed 6
" No. obtained : 1 T e A R 6 | Total
Frequency : 151°20] 25| 15 29 | 23 132
— |
JP-Con. 9218-15, [ TURN OVER
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",N.B.: 1) Queslﬁon No. 1 is compulsory.

(2) Attempt any three of remaining five questions. .
*(3) Assume any suitable data if necessary and clearly state it.

| 1. (a) Whatare aliasing and antialiasing? Explain any one antialiasing method. [05])
1 (b) What are the disadvantages of DDA algorithm? [05]
() Whatis viewing transformatien? - = - {03]

(d) Define Sheaving and give example, : ~ [05)

2. (a) Explain the midpoint circle generating algorithm, ' [08)

(b) Expiain tne steps used in rotation of 2-D object about an arbitrary axis and (12]
derive the matrices for same.

3. (a) Expain Liang - Barsky line clipping algorithm witn suitable example. [10]

(b) Expl:liin Sutherland - Hodgeman polygon !ipping algorithm in detail. © |10

4. (a) What are Parallel and Perspect;;_'i:prdjections and derive the matrix for [10]

perspective projection.

(b) Explain the properties of Bezier curves,

[10]

g s 5 (a) Whatis the use of Szan Nne method and-explain al) the steps. [10]

& — (b) lchin:e Koch curve? Yow do you construct the Koch curve? {10)
¥ " °

6. Write a sho:t note on any four of the following (20

(a) OpenCy,

(b) Areu Subdivision method

() omposite tmnéformation '
(¢} Sweep representa tions

(e} FIocd' fill allgorithm

,
R LS T, | 4
—————————
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NB. (1) Questlon No. 1is compulsory.
(2) Attempt any three from the remaining five question.
(3)- Assume suitable data if required.

1. (a) Write abstract algorithm for greedy dcsxgn method.
(b) Which are different factors considered for sorting elcments
_ 4 (c) Explain flow shop scheduling tcchmque
‘Q (d) Explain three cases of master theorem.

w"m un th W

2. (a) Write and explain sum of subset algorithm for 10
n=5W={27,809,15)M=17

(b) Explain randomized version of Quick sort and derive its complexity 10

3. (a) Implement the bubble sort Algorithm and derive its best case and worst case 10
' complexity.
(b) Find the Huffman code for the following message. 10
"COLLEGE OF ENGINEERING” |
4. (a) Whatis Hamﬂtoman cycle ? Write an algonthm to find all Hamiltonian cycles. 10
' (b) Suppose you are given n number of coins, in that one coin is faulty, its weight 10

@ " is less than standard coin weight. To find the faulty com in a list using proper
. B searching method. Whaf will be the complexity ofsearchlng method.

* 'y 5. (a) Explain Jobscquc.lf.:ng with deadliner for the gwcn instance. 10
n=35{P,P,P, P, P} ={20,15, 10,.5,3})
& {d,.¢, d,,d,, d;} =(2,2,1,3,3)

(b) Explain raive string matching algorithm with example, 10

6. Write note on: (any tﬁo) jg
(2) Rabin karp algorithm
(b) 15-puzzle problem

(¢) Travelling sales person problem
(d) Strassen's matrix multiplication,

JB.Con.:9993.15, = TTTtitemesew
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Q.1
Q2
a
Q.3
Q.4
Qs
®
4 o

(a)
(b)
(c)
(d

(a)
(b)

(a)
(b)

(a)

(b)

(b)

(a)
(b)
(c)
(d)
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[Total Marks : gg

Differentiate between NFA and DFA = Mad[(;b:/é ’
State and Explain closure properties of Context Free Language (5M]
Explain with ap example the Chomsky hierarchy [5M)
Compare recursive ang recursively enumerable languages, [5SM]
Construct PDA accepting the language L={a"" In>0} . [10M]

Design minimized DFA for accepting strings ending with 106 over alphabet 0.1).  [10M]

Convert (0+¢) (10)*(e+1) into NFA with e-moves and obtain DFA [10M]

Construct Turing machine that accepts the string over Z={0,1} and converts every [10M]
occurrence of 111 to 10].

Convert following Grammar to CNF and GNF [10M]
S —ASB/a/bb

A—aSA/a

B — SbS/bb

Desigin PDA to accept language L={ ™' {,**! |n= 1} [10M]

Design Moore Machine to gene:ate output A if string is‘ending with abb, B if string  [10M]
ending with aba and C otheriss over alphabet (a,b). And Convert it to Mealy
machine.

Construct TM to check wellformed ness of parenthesis [10M]

Write short ncisy o o [20M)
Rice theoren:

Variant of TM

Applications of Regular Expression

Difference between PDA and NPDA

JP-Con. 12401-15. " | '
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3

(b) Using duality solve the following L. P, P,
Maximise Z =

5X; = 2x, + 3x,
Subject to

2x) + 2x, - X3 >2
3% - 4x, < 3
X1 +3x; < 5§
X1,%X,% > 0.

(c) (i) Arandom sample of 50 items gives the mean 6.2 and standard deviation

10.24, 4
( J Ca can itbe regarded as drawn from a normal population with mean 5.4 at 5% leve] of
significance ? _ o
(1) Find the M.GF. of the following distribution. 4
X: -2 3 1
1 ¥ wlb,
PX=x) | ==~ 2 G

Hence find first four central moments.
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