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COMPUTER SCIENCE & ENGINEERING

PART- A [ 74 Marks ]

I, Fill in the Blanks:

(i)

(i)

{ii)

(iv)

(¥)

(vi)

(15x2=30)

For the digital circuit in Fig. | the
expression for the output | is

R B

|2

d
oy
In interleaved memory organization.
consecutive words are stored in
conseculive memory  modules  in
inerleaving. whereas
consecutive words are stored within
the module in interleaving.

Consider the number given by the
decimal expression

16 +0+ 16 +T+16+5+3

The number of 176 in the unsigned
binary representation of the number
(5

Using the 8087 arithmelic processar
with the 8086 CPU requires that the
8086 CUP is operated

When two 4-bit binary number A =
arayagay and B = bsbsbwb, are
multiplied the digit ¢! of the product
C is given by

Consider  the
program segment:
i mted 2 = 0 then
widle i/ > =0 do
+ lngim
. dreidwa:
1li-dl <S>0 0w iimi-1
* H -
odic imi=2

following  Pascal

An appropriate loop-invariant for the
while-loop is

{vil) The

minimum  number  of
comparisons required to sort 5
elements is

{viii) The weighted external path length of

(ix)

(%)

(xi)

the binary tree in Fig. 2 is

. g

if the: binary ftree in. Fig: 3 is
traversed in mmorder, then the order in
which the nodes will be visited is

Consider the
definition of fib:
fibln) : = il n= 0 then 1

wlva il n=1 then 1
olsa fib (n—=1) 4 fib (n=2)

The mumber of times fib s called
(including the first call) for an
evaluation of fib (7) is

following  recursive

The arithmetic expression:
(a4 b)*c-dfest

Is to be evaluated on a two-address
machine, where each operand is
either a4 register orf a memory
location,

With the minimum number of
memory accesses of operands. the




number of registers required to
evaluate this expression 8 The
number ol memory accesses of
operands is ]

(xi1) A given set of processes can be
implemented by using  only
parhegmparend statement, if the
precedence graph of these processes

{x1ii) The number of integer-triples (i, §, k)
with 1 < 1, 3. k= 300 such that i + j -
kisdivisibleby3is

(xiv) If the longest chain in a partial order
is of length v then the partial order
can be wrillen as o of n
antichains.

(xv) The maximum number of possible
eiges i an undirected graph with n
vertices and k components is

Match the pairs in the following questions
by writing the comresponding letters only:.

4x2=8)
{1} (A} IEEE488
(B) IEEET9%
() IEEE69%
(Dy RS232-¢°

() specifies the interface lor
connecting a single device

() specifics the bus standard for
conneeling a computer o other
devices including CPU's

(R) specifies the standard for an
mstrumentation bus

(5) specifies the bus standard for
the “backplane™ bus called
Multibus

(11) For the 8086 microprocessor:
(A) RO/GT
(B) LOCK
() HOLD
D)y READY

(111}

()

()

Q)

(R)

(5)

(A)
(13)
()
(I
"
()
(R)
(5)
(A)

(B)

()

(1)

(")

()

(R)

(S)

2of&
Used by processor for holding
the bus for consecutive
instruction eveles

Used for extending the memory
o VO eyele times

Used for getting hold of
processer bus in maximum bus
mode

L'sed for requesting processor
bus in minimum bus mede

Buddy system
Interpretation

Virtual memory

Pointer type

Run-time type specification
Segmentation

Memory allocation
Garbage collection

The number of distinel bmary
trees with n nodes

The number of binary strings of
length 2n with an equal number
of 0°s and I's

The number ol even
permutations of n objects

The number of bmary strmgs,
of length 6n  which are
palindromes with 2n 07

al
2

r4ph
o
Iy
Ny

7]
n+]

i}

(Choose the correct allermatives (more than
one may be comeet) and wrile the
corresponding letiers only;

(14x2=24)




]

(1)

(i)

(iv)

(v

The advantage of CMOS techmology
over n MOS 1=,

{A) lower power dissipation
(B) greater speed

(C) smaller chip size

(D) fewer masks for fabrication
(B} none of the above.

Advantage of synchronous gequential
cirauts over asynchranous ones is;

{A) faster operation

(B) ease of avoiding problems due
to hazards

(7) lower hardware requirement
(D) better noise immimty
(E) none of the above.

The total size of address gpace in a
virtual memory systemn 12 limited by

(A)  thelength of MAR

{B)  the available secondary storage
() the available main memory

(D) all of the above

(E)  none of the above.

The TRAP interrupt mechamsm of the
S085 microprocessor:

{A)  executes an RST by hardware

(B)  executes an instruction supplied
by an external device through
the INTA signal

()  executes an instruclion from
memory location 20H

(D) execotesa NOPR
(EY  none of the above.

The ALE line of an

nicroprocessor is uged Lo

(A) latch the output of an /O
instneion  imto an extemal
latch

(B)  deacfivate the chup-gelect signal
from memory devices

8085

(vi)

3of8
(C)  latch the B ite of address lines

ADT-ADO mio an extermal
latch

(D) find the interrupt enable stats
of the TRAP intetrupt

(E)  none of the above

Kruskal's algorithm for finding a

minimum spanning tree of a weighted
graph G with n verices and m edges
has the me-complexity of:

(A) 0%

(B)  O(mmn)

(C)  O(m+m)
(D) O(mlogn)
(E)  O(m),

(vii) The following sequence of operations

18 performed on a stack:

PUSH (10), PUSH (20). POP. PUSH
(10), PUSH (20) POP POP, POP,
PUSH(20), POP,

The sequence of values popped oul 18:
(A) 20.10,20. 10. 20
(B) 202010 10.20
(C) 10.20,20.10.20
(D) 20 20.10.20. 10
(E)  none of the above.

(viii)Congider the following Pascal funetion:

fomation X (M : letwger) : inisger ;
war i: inegor ;
lntagriry
fzmp;
willy s} < = M d:midg,
Xemi
=l

The fimcton ecall X(N), if N s
positive, will retnrm

@) |V




%]

(%)

(1)

(E)  MNone of the above
A “link editor™ = .4 program that:

(A)  matches the parameters of the
macro definition with locations
of the parameters of the macro
call

(B)  matches external names of one
program with their locations in
other programs

(C)  matches the parameters of
subrouting definition with the
locations of parameters of the
subroutine call

(0))  acts as a link between text
editor and the user

(E)  acts as a link between compiler
and user program,

Indicate all the true statemenis [rom
the Tollowing:

(A) Recursive descent  parsing
cannot be used for grammars
wilh left recursion.

(B} The intermediste form for
representing expressions which
5 best suted for  code
optimization  is  the postfix
form.

() A programming language nol
supporting cither recursion or
pointer types does not necd the
support ol dynamic memory

allocation.
(D) Although € does nol support
call-by-name parameler

passing. the effect can be
correetly simulated in (.

(E} No feature of Pascal violates
strong tvping in Pascal.
Indicate all the false stalements from

the stalements given below:

(A} The amount of virual memory
available s limited by the

availability  of  secondary
slofage,
(B)  Any implemeniation of a

critical seclion requires the use

{xii)

Jol &
of an indivisible machine-
instruction, such as test-and-sel.

(T The we of monilors ensures
that no dead-locks will be
caused.

(D)  The LRU page-replacement
policy may cause thrashing for
some type of programs.

(E}  The best-fit techniques fo
memory allocation ensures that
memory will never  be
fragmented,

If Fi. Fz and Fy are propositional
formulae such that Fy ~ Fa —» Fy and T

F: » -Fy are both tautologies. then
which of the following s true:

{A)  Both Fy and F; are tantologies

(B)  The conjunction Fy ~ Fz is not

satisfiable
() Neitheris ulologous
(D)  Neither is satisfiable
(E)  Mone of the above,

(it Lety= 1{1+0)*, s = 11*0 and t = 1%0

be three regular expressions. Which

one of the following is true?

(AY  Lis)o Lirdand Lis) ¢ Lin)
(B)  Lir) = L{s) and L(s) = L(1)
(C)  Lis) = L{t)and Lis) = Lir)
(D) LA Lds) and Lds) © Lir)
(B} None of the above

(x1v) Which one of the followmng is the

strongest comrect statement about a
finite language over some finile
alphabet £7

itA) Treould be undecidable

By I is Tunng-machme
recognizable

(C) It s =& conlext-sensitive
langnage

(D) [tis a regular language
(£}  None of the above,

Give short answers to the following
yuestions:




[Ax2=8)

(11 Convert the iollowing Pascal
sttement 10 a0 single assignment
Statement:

Brs5the y: =troe
olen y: = fnlon;

(i Convert the Paseal statement repeal
S until B: into an equivalent Pascal
statement that uses the while
consirucl.

(iii)  Obtain the optimal binary search
tree with equal probabiliies for the
identifier set (a;, 83, ay) = (I, stop,
while),

(iv) I a linite axiom system A for a
theory 18 complete and consistent,
then is every subsystam of A
complete and consistent? Explain

briefly,

PART-B [ 126 Marks ]

(0)  Analyse the cirowit in Fig. 4 and
complete the following table:

(] b o,

- = | =
- 0 = o

Fig. 4
(1]

(hy  Find the mintmum sum=-of-producis
lorm of the logie ~function

HA.B.C.D) Im(0.2.8,10,15)1
Ed(3.11,12,19)

SolR
where m and d denote the
minterms  and  don’t  cares,
raspectively,

(4

{¢)  Find the magimum clock frequency
a1 which the counter i Fig. 5 can
be operated. Assume that the
propagation delay through =sach
Mip-Nop and each AND gate 15 10
ns. Also assume that the setup ime
for the 1K npots of the Dip-ops
15 negligible.

2)

(#)  Usmg D Mip-flops and gates.
design a parallel-i serial-out shift
register that shifts data from lefi 1o

right with the following Input lines:

(1) ¢lock CLK
(i)  three purallel dats inputs A, B, C
(1ii)  senal input §
iv) control inpul LOAD SHIFT
(3)

(b}  Design a 1024-bit seral-m senial-
out  umdirectional  shift  register
uging 4 1K x | bit RAM with data
input Dy, . data output Dy and
control imput READ/WRITE . You
may  assume the availability of
standard 58I and MSI components
such as gates. repisters and
countem.

(3)

It is required to design & hardwired
controller 1o handle the foteh ¢vele of a
single address CPU with a  16-bit
[nstruction length, The effective address of
an indexed mstruction should be denved
In the fetch eyele Itsell. Assume that the




(h)

lower order B bus of an Insituction
constitule (he operand feld

(a) Give the register transfer sequence
for realising the above Instruction
fetch cycle,

4

(b} Draw the logic schematie of the
hardwired controller including the

data path
16)

ia) Consider an 8085-based system
aperating with the following
specifications:

Crystal frequency b MHz
ROM map: 0000 through 0TFF
RAM map 1000 through 17FF
ROM requires one wait slate
RAM requires no wail state.

Determine the mstniction cycle time for
each of the following Instructions

(i) ORI A, 22
ful) DCR M

Assume the following mitral conditions -
of the CPU rewsters (in hex) for each of
the mstructions

A=55, B=AA. C=F7.D=10, =10, L=FF,
PC = 0200, SP= | 7F0.
i4)

Develop an output port nterface (draw a
block schematic) for an 8085-based system
with a demultiplexed address bus whach
mcorporates a handshake protocol as per
the timmg diagram given n Fig. 6. The
interfnce should include a status input port
at /0 address 40H which reads the
INTERRUPT and BUFFULL signals
through the most significant bit and the
least sygmificant biL respeetively, The
output data port Is at the same 1/0 address
40H and is activated by a wnte operation
Assume the availability of SS1 and MSI1
level components only

bof#
Write a shon program sezment which
performs a 200H byte programmed 11O
data transfer to the device from memory
address 3400H

(6}

|

Ifg':f

{

|21

} Consider the followang pseudo-
code (all data stems are of type
mnteger)

procaders Pls, b, ) :
Fr==@;
c:=m4 by
omad {F}
L
=1
ri=8;
r:=100;
Pls, xoy, 2) &
cwrite (x="x 2="1)
-d; y
Determine its output. if the parameters are

passed to the procedure P by (1) value, (1)
reference and {111} name

L))
(b)  For the following pseudo-code,
Indicate the output, 1if (1) statie

scope rules and (1) dynamie scope
rules are Used,

var &, b - integer ;

procedurs P ;
=58 [ L]

end [P}

procedure O ;

war @ b © Infeger;

"

ond (0]

begin

pi=17 b:=2;

o

weitg (fa=", o 'b="b)

el

(4)
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11

Consider the [llowing grammar  lor
arithmetic  expressions  using  binary
operators — and'which are nol associative:

BsE-T'T
T—=TFIF
F—(E) id
(E 15 the start svmibal )

(a)  1s this grammar unambigous? If so,
what is the relative precedonce
between —and * If nol, give en

unamblgous grammar that
gives precedence over—.
(2)
(b Does  the grommar  allow
CXPIesEIONS with redundam

parentheses as in (d/id) or in Id—
(idd)? Il 5o, conven the grammar
into one which does not generste
expréssions  with  redundant
parentheses. Do this with minimum
number of changes to the mven
production rules and adding o
mst one more -production rule.

4

(e)  Convert the grammar obtained in
(b} into one that 15 not left
recursive.

4

Consider  the  I[ollowing  scheme  for
implementing & critical  section in o
situation with three processes P, P, and
Pl

R
T
g 1] < = -
i Mg L] o ffog (] e
—rn ol
10 g [
g
g [] = = ok |
wlills frw = i e iy
g [4] 1 = e
i g
s I g 0]
Ll
oy [ o e
il oo e i
o Bi] < =
!

il
el
W e e i -
g 1] ¢ o e
bk

12.

13

Tols

{u) Does the scheme ensure mutul

exclusion i the enuenl section?
Brieflv explain.

(5)

ib) Is there a situation in which a
wiiting process can never enter the
eritical section? If so explain and
suggest modifications to the code
o solve this problem

(3)

Suppose, a daln base consists of the
following relations:

SUPPLIER (SCODE, SNAME, CITY)
PART (PCODE. PNAME, PDESC. CITY)
PROJECTS (PRCODE, PRNAME, CITY)

SPPR (SCODE. PCODE. PRCODE.
Qry)

(i) Wrile SQL programs
corresponding 1o the {ollowing
quenes:

() Print PCODE wvalues for

parts  supplied to  any
project in DELHI by a
supplier m DELHL

) Print all mwiples (CITY.
PCODE, CI'TY > such that a
supplier m the first city
supphies the specified pant
t o project in the second
city, but do not print triples
in which the two CITY
values are the same.

{6)

(b}  Wnte algebraie solutions 1o the
fallowing:

i) Get SCODE  values for

supphiers who supply o
both projects PR1 and PB2,

{iip  Get PRCODE values [or
projects supplied by ot least
one supplier oot in the
Same city

(4

Give an optimal algorithm i pseudo-code
for sorting 8 sequence of n numbers which
has only k distinct numbers (k is not




known a poon). Give a brief analysis for,
the nme-complexity of your algorithm

(10}

14, Consider the bimary tree in Fig. 7.

(8}

(b)

€

15 fa)

(h

What structure s represented by
the binary tree?

i

Give the different steps for deleting
the node with key 5 so that the
struciure is preserved

(2)

Outhine a procedure in pseudo-code
o delete an arbitrary pode from
such a binary tree with n nodes that
preserves the structure. Whnt 1s the
worst-case tume-complexity of your
procedure?

Show that the product of the least
common multiple and the and the
preatest common divisor of hwo
positive integers pand b isa * b

(5)

Consider the followimg first-order
formula:

16.

(a)

(b

(&)

ihy

8 of 3
(Y By b Re, v A CR T () (0, ) —s = Wy, al)
A L) (i) CAT UM G wh O B Ly, 2 s P )
A iRz} - Bl al.

(A - universal quantifier and [ -
existential quantifier)

Does it have finite models?

Is it sansfiable? If so, give a
countable model for it

(5h

Find the number of nnary strings
w of length 20 with an equal
number of 1"s and 0's. and the

property thal every prefix of w hiis
af least us many ('s as 1's,

(3)

Show that all wvertices in an
undirected finite graph cannot have
distinct degrees, if the graph has st

least two vertices.
(5)

Show that Tunng machines, which
have a read-only input lape and a
constani=size work-lape, recognize
precisely the class of Tegular
languages.

(51

Let L be the language of all binary
strmgs in which the third symbol
from the right s a 1. Give a non-
deterministic finite antomaton that
recognizes 1 How many  stules
does the mnmimired equivalent
deterministic  finite  aulomalon
hinve? Justify your answer briefly .

(5)






