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X (s)
5. (5 Whatis an assignment problem and hoy 1 (o) Find the optimum inceger
O T e ) i ot s
: 2
) Sony Corporation has 4 plants, cach of Max Zx, 241,
which can manufacture any onie of g subject to
four products. Production costs  cifrey i
from one plant to another and 5o do sales 25 +4x, 57
revenues. Given the cost data ang e 5x+3%, 515
revenue below, obtain which product %1, %220 and integers
each plent should produce to maximize
the profit: - 10 7. (@ What are the basic clements of the |
Sales Revene (Rs i 00) per product uving model? Vst oo e
o2 R and death processes of a queuc?
Potueo| 12 a4 Give examples of pure birth and pure
Fant L death processes. 6
2 o @ ® & \
o (5) How is & queving system designated?
c |s & s w Interpretthe, notations - (KendallLee)
b | & s e vacd in desigrating @ queuing sysem. 3
(©) A self-service store employs one cashier
Producin ot (88 12 000) per product | at its counter. 6 customers arrve on an
. — average every 5 minutes while the
ez | cashier can serve 10 customers in the |
S same time. Assume Poisson distribution |
A R for arrival and exponential distribution
ERlE= = o o for service rate. |
2 2 = & Z ) Determine average number of
g - Cuttomar n e |
ing? Explain (i) Determine average time a customer |
6. () What is integer programming: < = X Ny
7 whether an integer programming | waits before being served. |
problem can be solved by rounding off (i) Determine utilization factor. |
the comresponding simplex solution- i
12P-300/1309 cconinsed] 4 12p_g00/1300 (ngglis!
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6. (@) Establish Buler’s formula for & connected.
planar graph. 7

(%) What is a spanning tree and minimal
spanning tree? Describe an algorithm to
find minimal spanning tree with a
suitable example. 3458

7. (a) Write short notes on any two of the
following : - Saxa=7

() Computer representation of a graph
_Jir Dusl of a graph
) Detection of planarity of a graph

(i) 2-isomorphism

b1 State three properties of a tree. 3
(6) What is matroid? State two propertes of
matoid. 3
(@) Write  briel note on thickness. 2
an
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Jor the questions.

Answer any five questions

1. (g) Solve any woof the following recurrence

relations S2-10
() an =Gy =03 =2n, n22,

o
0 oy =6a,_;~8a, 3,22,

=2 4=5

() G =ay_y +£ (7). n21
(b) What is a generating function? Find &
simple expression for the generating
function of the following discrete numeric
fanction ¢ 1+4=5

1
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3. (@ In any graph, show that the number of
 vertices of odd degree is always even. 3

) Write short notea on the following : 2<4-8
@ Isomorphism

) Rank and nulity

) Cutsets

@) Preference graph

() Find the union, intersection and the
ring sum of the folloving two graphs

G and G, ¢ 4
BBy
2 g e
d e
s
ol ls
7
& G

3. (a) Apply Dijlcstrals algorithm 1o the graph
given below and find the shortest path
from the vertex m to the vertex R : 8

12P—300/1811

2l

() Show that if a graph (connected or
disconnected) has exactly two vertices of
odd degree, then there must be a path
Joining these two vertices. 7

4. (@) Define Euler diagraph and Hamiltonian
circuits. Show that the vertex
connectivity of any graph G can never
exceed the edge connectivity. 3458

) Prove that Kuratowski's second graph is
always non-planar. Write down common
Properties of Kuratowskis two graphs. 7

5. (@) Define incidence matrix for a graph. Find
the incidence matrix of the following
graph. State the properties of incidence
graph 2+30207

e
P
n 0
1| le

5

WoT v

(%) What ia a properly coloured graph? Show
that every tree with two or more vertices

is 2-chromatic. s
(9 Write a bref note on chromatic

‘partitioning, 3

12P—300/1811 (Turm Over )
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INFORMATION SYSTEMS

Paper : 204

Pull Marks : 75
Pass Marks : 34
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The figures in the margin indicate full marks
Jor the questions

Answer Question No. 1 and any four from the rest

What are conceptual and empirical
systems? 3

Define Data’ and fTnformation’ with
examples.

3
State information system functions. 3
What is a decision trec? Explain. 9

3

What is knowledge based system?.

12P—300/1312 ( Tum Over )
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2 (@ Why do we necd computer based

information  system? Explain  with
appropriate diagrams.

5 What is Manegement information
System? Explain diferent. character-
istics of MIS. 2068

3. (@ What is a decision support system?
Classify DSS and write its various
characteristics. 2479

) Explain the different stages of system
development. 6
fa) Whatis an expert system? Descrive the

% "/ different components of an expert
system = 246-8

O o f i M
e
it

X5 @ Draw a schematic diagam of
e-commerce strategy, methodology and
technology with brief explanations. 7

(b) Whatis office automation? Construct an
OA model with proper illustration. 2+6=8

12P—300/1312 ( Continued )

(3)
X 0 Dt 1. Conmirus T mode
with proper explanation 14748

(5] Describe GIS. State differences betvieen
industrial age and information age. 3+4=7

7. Write short notes on (any three) 5315

_a) Reverse engineering
(6] Intemnet and intranet
(6 Working system of FAX
(@) Primary activities of HRIS

(6 WAN and its uses

12P—300/1312 2 MCA 4 INFOS
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Paper : 205

Pull Marks : 75
Pass Marks : 34

Time : 3 hours
The figures in the margin indicate full marks
Jor the questions
Answer any five questions

1. Write the correct options : 3n5m15

() Consider a cache memory with
256 blocks of 16 words each and &
main memory with 4096 blocks. How
many bits are required to specify block
feld of this system in direct mepping

technique?
4 8 bits

(i) S bits

(i) 4 bits

() 256 bits

(6) None of the above.

12P—300/1313 (s
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5 Which of the following fields is used 1o
identify a main memory block when it iy
resident in cache?

@ TAG
_fi# BLOCK

i) WORD

fi) SET

(1) None of the above

(6 If the word length of a computer is
64 bits, then according to lttle endian

]

of the system considering both read and
wiite requests?

360 ns
) 200 ns
(i) 1024 ns
(i) 1100 ns
() 560 ns
If the word length of & machine is

64 bits, successive words are located
at addresses (according to byte

assigament, address of the second more addressability)
signifiant byte (second. from the left 1.0, 8, 16, 2, .
side) of the second. word is Fioa o
2 @ 0,1,2,3,
i (@) 0,8, 64,
) 9 () None of the above
@ 12
2. (@A vittual memory system has an
e address space of 8 k words, & memory
) e space of 4 k wards and page and block
e Co size of 1 k words. The following page
Lo podiinstict main, memory fs reference changes occur during a gven
1000 ns. It s estimated that 80 percent e e
ofthe memory requests are for read and e
the remaining 20 percent are for write. 42012614
‘The hit ratio for the read accesses only [If the same page is referenced again, it
5 09, What is the average access time is not listed twice]
12—300/1313 ( Continued) | 12P—300/1313 (um Over)
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Determine the four pages 1,
B s
refesence change, if the repipce! "
algorithm used is LRU, et

) Brplain the technique for implemey,
tation of virtual memory. with, proges
diagram £

3. (5 ADMA controller transfers 16-bit worgs
to-memory using cycle stealing, Thy
words are assembled from a devics
that transmits characters at a rate of
2400 characters/second. The CPU is
fetching and executing instructions at
an average rate of 1 million instructions
per second. By how much will the CPU.
be slowed down because of the DMA
transfer? [Two characters of 8 bits each
are packed into 16-bit word]

What is the significance of TAG, BLOCK |
and SET fields in different cache -
mapping techniques? Explain all thel
cache mapping techniques with their
pros and cons, examples and proper

diagram.

4. (g What do you mean by ‘argument
register’ and key register? Explail
associative memory in detail.

12P—300/1313 ( Continued ]

o | 0%

It s necessary to transfer 256 words
from & magnetic disk to memory sectioy
starting from address 1230, The
transfer is by means of a DMA. What are
the initial values that the CPU must
transfer to the DMA controller? Write
the step-by-step account of actions
taken during the input of the firt two
words.

]

What do you mean by ‘addressing
modes? Explain different addressing
‘modes with example.

Explain hardwired control method for
generation of control signals. 7
How is MDR different from MAR?
Explain single bus structure inside CPU

ith diagram.

Explain three-address, two-address and
one-address instruction formats with
their advantages and draybacks

v Write”shordylotes on(any thred :
ﬂ,ﬂnmw\% Littieendian. asgn-
mess
Locality of reference
Detsy chaising :
Input-output gating for regiles
Cyel tranater and Burst mode

s, (@

)

6 (@

7
563015

()
(o)
@)
(e
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DATA AND FILE STRUCTURE -

Paper 202 -
Pl ks 75 e
Pass Marks 34 -

Time :3 hours .

The figures in the margin indicate full marks.
Jorthe questions

* Answer Question No. 1 and any four
from the rest

1. (&) How does a linked stack differ from & =
linear stack? 3

(8] What are circular linked lists? Give the.
advantages and pses of a circular linked
st 3

(¢~ Explain the operations on binary search.
tree.

(@) What are threaded binary trees? Give the
‘merits of using a threaded binary tree. 3

12P—300/1310 (Tum Over)
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le) State True or Faise from the folowing
statements :

~ @ The pop operation adds an element
§ o the top of the stack.
| (@ Alinked list can grow and shrink at
} 7 runtime.
§ B A binary tree of n nodes has exactly
H -1 edges.

2. (g Write an algorithm to evaluate postix
xpression with the help of & stack. - 6

(5) Write a procedure to delete & node from &
specific location using @ linked list. 3

() Write push, pop and peep operations for :

2 stack implementation using linked st. 6

la) Consider the following binary tree :

@ peBHEAFTIC!

(& ABMEHE.EK
& g aoueert

@ ® O] 3

Indicate the output in the following
cases :

) When the tree is traversed in an
‘inorder’ fashion.

6

(Continued)

()

(160 When e tes s traverses
%/9, e s
S When the tee i raverse i ot
J order fation, (P

) Show step-by.step consthuction of an
AVL tree from the keys given blow
3.2,1,4,5,67,16,14 19

Now, delete the keys 7" and ' from the

constructed AVL tree and show the
resultant tree. & g

4. (o) Consider the following data set stored in
an array
A=53,17,20,33,28, 14,29, 15, 77, 24
Find the content of A after 3rd and
Tth iteration if sorting is -done by

() bubble sort, (i) nsertion sort and
« (i) selection sort. 3+3+3:9

(b) Explain the difference between bubble
sort and quick sort, Which one is more
efficient? 3

(g Write down the binary sort algorithm. 3

|

over
127—300/1310 (ol
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5. o) Consider the Btree of oder 3 given beig
and perform the following operationg

Insert ‘121, ‘87’ and then delete s
o ,

(5) Whatis hashing? What are the two broad
classes of collsion resolution techniques?

Explain. 7
@) Bxplein_the concept of an indered
sequential fl. s
(6) Conside the graph given below :
2

Find the minimum spanning tree of this
graph using () Prim's algorithm and
(i) Kruskal's algorithm.
@ Sort the following data using heapsort © s
42, 34, 75, 23, 21, 18, 90, 67, 78

12P—300/1310 (Continuedt)

7. Write short notes
following :

(@)

)
@
@
©

on any tree of the
Se3u15
space complexity of an

Time and
elgorithm.

Dikstras algorithm
Garbage callecton
Radix sort

Pricrity queue
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(i) Determine probability that there are
more than 2 customers in the
system.

(1) What is the probability that a

customer aiving at the store will
have to wait?

() For what percentage of time the

server will be busy? G

8. (s What is dynamic programming? Discuss
the characteristics of dynamic
‘programming. s

%) A truck can carry a maximunm capacity of
10 tonnes, Three products are available
to be transported and their weights and
values are given in the table below. If at
Least one unit of each product i to be
transported, determine the combination
of products to be loaded 5o that the value
of the commodity in the truck is

‘maximized 10
Troduct Valie Weight per unit
(<Rs 1000 | i tomacs)

7 EJ 1

B & 2

i 03 2

*xx
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OPTIMIZATION TECHNIQUES AND
QUEUING THEORY

Paper: 201

Pull Marks : 75
Pass Marks : 34

Time: 3 hours

The figures in the margin indicate full marks
Jor the questions.

Answer any five questions

1. (@) Write the mathematical model of the
~ general linear programming problem.
Identify the distinct components and
explain each of the parameters involved

in the model. 7

o) What are the characteristics of the
following forms of LPP?
& Canonical form
¥ Standard form
Transform  the  generalized  form

discussed in Q. No. 1(a) nto the above
two forms. s

12P—300/1309 (Tum Over)
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2. (@) Define i reference to LP

/@ Basic solution
(@) Basic feasible solution

(i) Non-degenerate basic feasible
solution

(@) Optimal solution

() Find al the basic solutions to the
following problem :

Max Z=x +3x,+3%
subject to
3342 +3%; =4
25, +3%; +5%; =7
Also find which of the basic solutions

@ basic feasible;
i) non-degenerate basic feasible;
i) optimal basic feasible.

3. (o) Explain the situation where the Big:M
method is applicable to solve LPP by
regular simplex method. Outline the
steps invalved in the method.

12P—300/1309

(Continued)

(3)

) Solve the following LPP using BigM
method

Max
subject to

10

2% +3%

2423, -3 22

33 -4x, $3
,43%5 55
%2, %320

4. (a) Show that the transportation problem is
7 nothing but a linear progrmming
problem (LPP). 4
) State the conditions of balanced and
unbalanced _transportation _problems.
How can you balance an unbalanced

transportation problem? 3
(0 Use MODI method to check the

optimality of the following transportation.

problem 8

i s
Pt e 1
N [ B EELE
P LG L 2 PP T

pemand 58 7
=1, 3, Factories

where, Fj
Wy j=1 v 4, Warehouses
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