GATE Exam Question Papers-Computer Science -2003

Read the following instructions carefully

1. This question paper contains 90 objective questions. Q. 1-30 carry one mark each and Q.31-90 carry two marks each.

2. Answer all the questions.

3. Questions must be answered on special machine gradable Objective Response Sheet

(ORB) by darkening the appropriate bubble (marked A, B, C, D) using HB pencil against

the question number on the left hand side of the ORS. Each question has only one correct answer. In case you wish to change an answer, erase the old answer completely using a good soft eraser.

4. There will be NEGATIVE marking. For each wrong answer 0.25 mark from Q. 1-30 and

0.5 mark from Q. 31-90 will be deducted. More than one answer marked against a

question will be deemed as an incorrect response and will be negatively marked.

5. Write your registration number, name and name of the Centre at the specified locations on the right half of the ORB.

6. Using HB pencil, darken the appropriate bubble under each digit of your registration

number. 

7. Using HB pencil, darken the appropriate bubble under the letters corresponding to your paper code.

8. No charts or tables are provided in the examination hall.

9. Use the blank pages given at the end of the question paper for rough work.

10.Choose the closest numerical answer among the choices given.

11.This question paper contains 24 pages. Please report if there is any discrepancy.

1. Consider the following C function.

float f,(float x, int y) {

float p, s; int i;

for (s=1, p=1, i=1; i < y; i ++) {

p*= x/i;

s+=p;

}

return s;

}

For large values of y, the return value of the function f best approximates

· X Y

· e x

· ln (1 + x)

· X X

2. Assume the following C variable declaration

int *A [10], B [10][10];

Of the following expressions

· A[2]

· A [2] [3]

· B [1]

· B [2] [3]

which will not give compile-time errors if used as left hand sides of assignment statements in a C

program ?

· I, II, and IV only

· II, III, and IV only

· II and IV only

· IV only

3. Let P(E) denote the probability of the event E. Given P(A)= 1, P(B) = 1/2, the values of P(A \ B) and

P(B / A) respectively are

· ¼, ½

· ½, ¼

· ½, 1

· 1, ½

4. Let A be a sequence of 8 distinct integers sorted in ascending order. How many distinct pairs of

sequences, Band C are there such that (i) each is sorted in ascending order, (ii) B has 5 and C

has 8 elements, and (iii) the result of merging B and C gives A ? .

· 2

· 30

· 56

· 256

5. n couples are invited to a party with the condition that every husband should be accompanied by his

wife. However, a wife need not be accompanied by her husband. The number of different gatherings

possible at the party is

(a)

· 3 n

· (2n)!

2 n

6. Let T(n) be the number of different binary search trees on n distinct elements.

Then T(n) = where x is

· n - k + 1

· n - k

· n - k – 1

· n - k – 2

7. Consider the set å * of all strings over the alphabet å = (0, 1). å * with the concatenation operator for

strings

· does not form a group

· forms a non-commutative group

· does not have a right identity element

· forms a group if the empty string is removed from å *

8. Let G be an arbitrary graph with n nodes and k components. If a vertex is removed from G, the

number of components in the resultant graph must necessarily lie between

· k and n

· k - 1 and k + 1

· k - 1 and n - 1

· k + 1 and n-k

9. Assuming all numbers are in 2's complement representation, which of the following numbers is

divisible by 11111011 ?

· 11100111

· 11100100

· 11010111

· 11011011

10. For a pipelined CPU with a single ALU, consider the following situations

· The j + 1-st instruction uses the result of the j-th instruction as an operand

· The execution of a conditional jump instruction

· The j-th and j + 1-st instructions require the ALU at the same time

Which of the above can cause a hazard?

· I and II only

· II and III only

· III only

· All the three

11. Consider an array multiplier for multiplying two n bit numbers. If each gate in the circuit has a unit

delay, the total delay of the multiplier is

· Q (1)

· Q (log n)

· Q (n)

· Q (n 2)

12. Ram and Shyam have been asked to show that a certain problem Õis NP-complete. Ram shows a

polynomial time reduction from the 3-SAT problem to Õ, and Shyam shows a polynomial time

reduction from Õ to 3-SAT. Which of the following can be inferred from these reductions?

· Õ is NP-hard but not NP-complete

· Õ is in NP, but is not NP-complete

· Õ is NP-complete

· Õ is neither NP-hard, nor in NP

13. Nobody knows yet if P = NP. Consider the language L defined as follows:

Which of the following statements is true?

· L is recursive

· L is recursively enumerable but not recursive

· L is not recursively enumerable

· Whether L is recursive or not will be known after we find out if P = NP

14. The regular expression 0* (10*)* denotes the same set as

· (1*0)*1*

· 0 + (0 + 10)*

· (0 + 1)* 10(0 + 1)*

· none of the above

15. If the strings of a language L .can be effectively enumerated in lexicographic (i.e., alphabetic)

order, which of the following statements is true?

(a) L is necessarily finite

(b) L is regular but not necessarily finite

(c) L is context free but not necessarily regular

(d) L is recursive but not necessarily context free

16. Which of the following suffices to convert an arbitrary CFG to an LL(1) grammar ?

(a) Removing left recursion alone

(b) Factoring the grammar alone

(c) Removing left recursion and factoring the grammar

(d) None of the above

17. Assume that the SLR parser for a grammar G has n 1 states and the LALR parser for G has n 2

states. The relationship between n l and n 2 is

(a) n 1 is necessarily less than n2

(b) n 1 is necessarily equal to n2

(c) n 1 is necessarily greater than n2

(d) none of the above

18. In a bottom-up evaluation of a syntax directed definition, inherited attributes can

(a) always be evaluated

(b) be evaluated only if the definition is L-attributed

(c) be evaluated only if the definition has synthesized attributes

(d) never be evaluated

19. Suppose the numbers 7, 5, 1, 8, 3, 6, 0, 9, 4, 2 are inserted in that order into an initially empty

binary search tree. The binary search tree uses the usual ordering on natural numbers. What is the inorder traversal sequence of the resultant tree?

· 7 5 1 0 3 2 4 6 8 9

· 0 2 4 3 1 6 5 9 8 7

· 0 1 2 3 4 5 6 7 8 9

· 9 8 6 4 2 3 0 1 5 7

20. Consider the following three claims

· (n + k) m = Q (n m), where k and m are constants

· 2 n + 1 = 0(2 n)

· 2 2n + 1 = 0(2 n)

Which of these claims are correct?

(a) I and II

(b) I and III

(c) II and III

(d) I, II and III

22. The usual Q (n2) implementation of Insertion Sort to sort an array uses linear search to identify the

position where an element is to be inserted into the already sorted part of the array. If, instead, we use

binary search to identify the position, the worst case running time will

(a) remain Q (n 2) (b) become Q (n (log n) 2)

(e) become Q (n log n) (d) become Q (n)

23. In a heap with n elements with the smallest element at the root, the 7 th smallest element can be

found in time

· Q (n log n)

· Q (n)

· Q (log n)

· Q (1)

24. Which of the following statements is FALSE?

(a) In statically typed language, each variable in a program has a fixed type

(b) In un-typed languages, values do not have any types

(c) In dynamically typed languages, variables have no types

(d) In all statically typed languages, each variable in a program is associated with values of only a

single type during the execution of the program

25. Using a larger block size in a fixed block size file system leads to

· better disk throughput but poorer disk space utilization

· better disk throughput and better disk space utilization

· poorer disk throughput but better disk space utilization

· poorer disk throughput and poorer disk space utilization

26. In a system with 32 bit virtual addresses and 1 KB page size, use of one-level page tables for virtual

to physical address translation is not practical because of

(a) the large amount of internal fragmentation

(b) the large amount of external fragmentation

(c) the large memory overhead in maintaining page tables

(d) the large computation overhead in the translation process

27. Which of the following assertions is FALSE about the Internet Protocol (IP)?

(a) It is possible for a computer to have multiple IP addresses

(b) IP packets from the same source to the same destination can take different routes in

the network

(c) IP ensures that a packet is discarded if it is unable to reach its destination within a

given number of hops

(d) The packet source cannot set the route of an outgoing packets; the route is determined

only by the routing tables in the routers on the way

28. Which of the following functionalities must be implemented by a transport protocol over and above

the network protocol?

(a) Recovery from packet losses

(b) Detection of duplicate packets

(c) Packet delivery in the correct order

(d) End to end connectivity

29. Which of the following scenarios may lead to an irrecoverable error in a database system?

· A transaction writes a data item after it is read by an uncommitted transaction

· A transaction reads a data item after it is read by an uncommitted transaction

· A transaction reads a data item after it is written by a committed transaction

· A transaction reads a data item after it is written by an uncommitted transaction

31. Let (S, £ ) be a partial order with two minimal elements a and b, and a maximum element c. Let P :

S ® {True, False} be a predicate defined on S. Suppose that p(a) = True, P(b) = False and P(x) Þ P(y)

for all x, y Î S satisfying x £ y, where Þ stands for logical implication. Which of the following

statements CANNOT be true?

(a) P(x) = True for all X Î S such that x ¹ b

(b) P(x) = False for all X Î S such that x ¹ a and x ¹ c

(c) P(x) = False for all X Î S such that b £ x and x ¹ c

(d) P(x) = False for all X Î S such that a £ and b £ x

32. Which of the following is a valid first order formula? (Here a and b are first order formulae with x

as their only free variable)

(a) (( " x) [ a ] Þ ( " x)[ b ]) Þ ( " x) [ a Þ b ]

(b) ( " x) [ a ] Þ ( $ x) [ a Ù b ]

(c) (( " x) [ a v b ] Þ ( $ x)[ a ]) Þ ( " x) [ a ]

(d) ( " x) [ a Þ b ] Þ (( " x)[ a ] Þ ( " x) [ b ])

33. Consider the following formula a and its two interpretations I 1 and I 2

a: ( " x) [P x Û ( " y) [Q xy Û Ø Q yy]] ==> ( " x) [ Ø P x]

I 1: Domain: the set of natural numbers

P x == 'x is a prime number

Q xy == 'y divides x'

I 2: same as I 2 except that Px = 'x is a composite number'.

Which of the following statements is true?

(a) I 1 satisfies a , I 2 does not

(b) I 2 satisfies a , I 1 does not

(c) Neither I 1 nor I 2 satisfies a

(d) Both I 1 and I 2 satisfy a

36. How many perfect matchings are there in a complete graph of 6 vertices?

· 15

· 24

· 30

· 60

37. Let f: A ® B be an injective (one-to-one) function. Define g: 2 A ® 2 B as:

g(C) = (f(x) \x Î C}, for all subsets C of A.

Define h: 2 B ® 2 A as: h(D) = { x\x Î A, f(x) Î D}, for all subsets D of B.

Which of the following statements is always true?

· g(h(D)) Í D

· g(h(D)) Ê D

· g(h(D)) Ç D = f

· g(h(D)) Ç (B-D) ¹ f

38. Consider the set {a, b, c} with binary operators + and x defined as follows:

+ a b c x a b c

a b a c a a b c

b a b c b b c a

c a c b c c c b

For example, a + c = c, c + a = a, c x b = c and b x c = a. Given the following set of equations:

(a x x)+(a x y)=c

(b x x)+(c x y)=c

the number of solution(s) (i.e., pair(s) (x, y) that satisfy the equations) is

(a) 0 (b) 1

(c) 2 (d) 3

39. Let å = (a, b, c, d, e) be an alphabet. We define an encoding scheme as follows:

g(a) = 3, g(b) = 5, g(c) = 7, g(d) = 9, g(e) = 11.

Let P i denote the i-th prime number (p 1 = 2)

For a non-empty string s = a 1...a n where each a i Î å , define f(s) = Õ n i= 1p i g(ai). For

a non-empty sequence (< Sl…Sn>) of strings from å + , define

h(<s l…s n>) = Õ n i = 1 p i f(si)

Which of the following numbers is the encoding, h of a non-empty sequence of strigs ?

· 2 73 75 7

· 2 83 85 8

· 2 93 95 9

· 2 105 107 10

40. A graph G = (V,E) satisfies | E | £ 3 | V | - 6. The min-degree of G is defined as

min {degree (v)}. Therefore, min-degree of G cannot be

v Î V

· 3

· 4

· 5

· 6

41. Consider the following system of linear equations

Notice that the second and the third columns of the coefficient matrix are linearly dependent. For how

many values of a , does this system of equations have infinitely many solutions?

· 0

· 1

· 2

· infinitely many

42. A piecewise linear function f(x) is plotted using thick solid lines in the figure below (the plot is

drawn to scale).

I f we use the Newton-Raphson method to find the roots of f(x) = 0 using x 0, x 1 and x 2 respectively

as initial guesses, the roots obtained would be

(a) 1.3, 0.6, and 0.6 respectively

(b) 0.6, 0.6, and 1.3respectively

(c) 1.3, 1.3, and 0.6 respectively

(d) 1.3,0.6, and 1.3 respectively

43. The following is a scheme for floating point number representation using 16 bits.

Bit Position 15 14 … … 9 8 … … … 0

s e m

Sign Exponent Mantissa

Let s, e, and m be the numbers represented in binary in the sign, exponent, and mantissa fields

respectively. Then the floating point number represented is:

What is the maximum difference between two successive real numbers representable in this system?

· 2 –40

· 2-9

· 2 22

· 2 31

44. A 1-input, 2-output synchronous sequential circuit behaves as follows:

Let Z k n k denote the number of O's and 1's respectively in initial k bits of the input

(Z k + n k = k). The circuit outputs 00 until one of the following conditions holds.

· Z k – n k = 2. In this case, the output at the k-th and all subsequent clock ticks Is 10

· N k – Z k = 2. In this case, the output at the k-th and all subsequent clock ticks is 01.

What is the minimum number of states required in the state transition graph of the above circuit?

· 5

· 6

· 7

· 8

45. The literal count of a boolean expression is the sum of the number of times each literal appears in

the expression. For example, the literal count of (xy + xz') is 4. What are the minimum possible literal

counts of the product-or-sum and sum-of product representations respectively of the function given by

the following Karnaugh map? Here, X denotes "don't care"

xy ® 00 01 11 10

Zw ¯

00 X 1 0 1

01 0 1 X 0

11 1 X X 0

10 X 0 0 X

· (11, 9)

· (9, 13)

· (9, 10)

· (11, 11)

46. Consider the ALU shown below.

If the operands are in 2's complement representation, which of the following operations can be

performed by suitably setting the control lines K and C o only (+ and -denote addition and subtraction

respectively)?

· A+ B, and A-B, but not A+ 1

· A+B, and A+ 1, but not A-B

· A + B, but not A - B, or A + 1

(d) A+ B, and A-B, and A+ 1

47. Consider the following circuit composed of XOR gates and non-inverting buffers.

The non-inverting buffers have delays d 1 = 2 ns and d 2 = 4 ns as shown in the figure. Both XOR gates

and all wires have zero delay. Assume that all gate inputs, outputs and wires are stable at logic level 0

at time 0. If the following waveform is applied at input A, how many transition(s) (change of logic

levels) occur(s) at B during the interval from 0 to 10 ns ?

· 1

· 2

· 3

· 4

THE FOLLOWING INFORMATION PERTAINS TO Q. 48-49

Consider the following assembly language

program for a hypothetical processor. A, B and C are 8 bit registers. The meanings of various

instructions are shown as comments.

MOVB, #0 ; B ¬ O

MOVC, #8 ; C ¬ 8

Z: CMP C, # 0 ; compare C with 0

JZX ; jump to X if zero flag is set

SUB C, # 1 ; C ¬ C-l

RRCA, # 1 ; right rotate A through carry by one bit. Thus:

; if the initial values of A and the carry

flag are a 7...a O and

; Co respectively, their values after the execution

of this

; instruction will be C 0a 7...a 1 and a 0 respectively.

JCY ; jump to Y if carry flag is set

JMPZ ; jump to Z

Y: ADD B, # 1 ; B ¬ B+l

JMPZ ; jump to Z

X:

48. If the initial value of register A is A 0, the value of register B after the program execution will be

· the number of 0 bits in A 0

· the number of 1 bits in A 0

· A 0

· 8

49. Which of the following instructions when inserted at location X will ensure that the value of

register A after program execution is the same as its initial value?

· RRCA, #

· NOP ; no operation

· LRC A, # 1 ; left rotate A through carry flag by one bit

· ADD A, # 1

50. Consider the following deterministic finite state automaton M.

Let S denote the set of seven bit binary strings in which the first, the fourth, and the last bits are 1. The

number of strings in S that are accepted by M is

(a) 1 (b) 5

(c) 7 (d) 8

51. Let G = ({S), {a, b} R, S) be a context free grammar where the rule set R is

S ® a S b |S S l e

Which of the following statements is true?

(a) G is not ambiguous

(b) There exist x, y, Î L (G) such that xy Ï L(G)

(c) There is a deterministic pushdown automaton that accepts L(G)

(d) We can find a deterministic finite state automaton that accepts L(G)

52. Consider two languages L 1 and L 2 each on the alphabet å . Let f: å ® å be a

polynomial time computable bijection such that ( " x) [x Î L 1 iff f(x) Î L 2].Further,

let f -l be also polynomial time computable..

Which of the following CANNOT be true ?

(a) L 1 Î P and L 2 is finite

(b) L 1 Î NP and L 2 Î P

(c) L 1 is undecidable and L 2 is decidable

(d) L 1 is recursively enumerable and L 2 is recursive

53. A single tape Turing Machine M has two states q0 and q1, of which q0 is the starting state. The tape

alphabet of M is {0, 1, B} and its input alphabet is {0, 1}. The symbol B is the blank symbol used to

indicate end of an input string. The transition function of M is described in the following table

0 1 B

q0 q1, 1, R q1, 1, R Halt

q1 q1, 1, R q0, 1, L q0,B,L

The table is interpreted as illustrated below.

The entry (q1, 1, R) in row q0 and column 1 signifies that if M is in state q0 and reads 1 on the current

tape square, then it writes 1 on the same tape square, moves its tape head one position to the right and

transitions to state q1. Which of the following statements is true about M ?

(a) M does not halt on any string in (0 + 1) +

(b) M does not halt on any string in (00 + 1)*

(c) M halts on all string ending in a 0

(d) M halts on all string ending in a 1

54. Define languages L 0 and L 1 as follows:

L 0 = {<M, w,O> I M halts on w}

L 1 = {<M, w, 1> I M does not halts on w}

Here <M, w, i> is a triplet, whose first component. M is an encoding of a Turing Machine, second

component, w, is a string, and third component, i, is a bit, Let L = L 0 È L 1. Which of the following is

true?

(a) L is recursively enumerable, but is not

(b) is recursively enumerable, but L is not

(c) Both Land L are recursive

(d) Neither L nor is recursively enumerable

55. Consider the NFA M shown below.

Let the language accepted by M be L. Let L 1 be the language accepted by the NFA M1, obtained by

changing the accepting state of M to a non-accepting state and by changing the non-accepting state of

M to accepting states. Which of the following statements is true?

· L 1 = {O, 1}* - L

· L 1 = {O, 1}*

· L 1 Í L

· L 1 = L

56. Consider the grammar shown below

S ® i E t S S ' l a

S' ® e S | e

E ® b

In the predictive parse table. M, of this grammar, the entries M[S', eJ and M[S ’, $] respectively are

(a) {S' ® e S} and {S' ® e } (b) {S' ® e S} and {}

(c) {S' ® e } and {S' ® e } (d) {S' ® e S, S' ® e } and {S' ® e }

57. Consider the grammar shown below.

S ® CC

C ® cC | d

The grammar is

· LL (1)

· SLR (1) but not LL (1)

· LALR (1) but not SLR (1)

· LR (1) but not LALR (1)

58. Consider the translation scheme shown below

S ® TR

R ® + T {print ('+');} R | e

T ® num {print (num.val);}

Here num is a token that represents an integer and num.val represents the corresponding integer value.

For an input string '9 + 5 + 2’, this translation scheme will print

· 9 + 5 + 2

· 9 5 + 2 +

· 9 5 2 + +

· + + 9 5 2

59. Consider the syntax directed definition shown below.

S ® id : = E {gen (id.place = E.place;);}

E ®E 1 + E 2 {t = newtemp ( );

gen (t = E 1. place + E 2.place;);

E.place = t}

E ® id {E.place = id.place;}

Here, gen is a function that generates the output code, and newtemp is a function that returns the name

of a new temporary variable on every call. Assume that t i's are the temporary variable names generated

by newtemp.

For the statement 'X: = Y + Z', the 3-address code sequence generated by this definition is

(a) X = Y + Z

(b) t 1 = Y + Z; X t 1

(c) t 1 = Y; t 2 = t 1 + Z; X = t2

(d) t 1 = Y; t 2 = Z; t 3 = t 1 + t 2; X = t 3

60. A program consists of two modules executed sequentially. Let f 1(t) and f 2(t) respectively denote

the probability density functions of time taken to execute the two modules. The probability density

function of the overall time taken to execute the program is given by

· f 1 (t) + f 2(t)

·

·

· max {f 1(t), f 2(t)}

THE FOLLOWING INFORMATION PERTAINS TO Q. 61-62

In a permutation a 1…a n of n distinct integers, an inversion is a pair (a i, a j) such that i <j and a i >a j

61. If all permutations are equally likely, what is the expected number of inversions in a randomly

chosen permutation of 1...n ?

(a) n(n -1)/2 (b) n(n -1)/4

(c) n(n + 1)/4 (d) 2n[log2n]

62. What would be the worst case time complexity of the Insertion Sort algorithm, if the inputs are

restricted to permutations of 1...n with at most n inversions?

(a) Q (n 2) (b) Q (n log n)

(c) Q (n 1.5) (d) Q (n)

63. A data structure is required for storing a set of integers such that each of the following operations

can be done in (log n) time, where n is the number of elements in the set.

· Delection of the smallest element

· Insertion of an element if it is not already present in the set

Which of the following data structures can be used for this purpose?

(a) A heap can be used but not a balanced binary search tree

(b) A balanced binary search tree can be used but not a heap

(c) Both balanced binary search tree and heap can be used

(d) Neither balanced binary search tree nor heap can be used

64. Let S be a stack of size n ³ 1. Starting with the empty stack, suppose we push the first n natural

numbers in sequence, and then perform n pop operations. Assume that Push and Pop operation take X

seconds each, and Y seconds elapse between the end of one such stack operation and the Blurt of the

next operation. For m ³ 1, define the stack-life of m as the time elapsed from the end of Push(m) to the

start of the pop operation that removes m from S. The average stack-life of an element of this stack is

· n (X+ Y)

· 3Y + 2X

· n (X+ Y)-X

· Y + 2X

66. The cube root of a natural number n is defined as the largest natural number m such that m 3 £ n.

The complexity of computing the cube root of n (n is represented in binary notation) is

· O(n) but not O(n 0.5)

· O(n 0.5) but not O ((log n) k) for any constant k > 0

· O ((log n) k) for some constant k > 0, but not O ((log log n) m) for any constant m > 0

· O ((log log n) k) for some constant k > 0.5, but not O ((log log n) 0.5)

67. Let G = (V, E) be an undirected graph with a sub graph G 1 = (V 1, E 1). Weights are assigned to

edges of G as follows:

A single-source shortest path algorithm is executed on the weighted graph (V, E, w) with an arbitrary

vertex v 1 of V 1 as the source. Which of the following can always be inferred from the path costs

computed?

· The number of edges in the shortest paths from V 1 to all vertices of G

· G 1 is connected

· V 1 forms a clique in G

· G 1 is a tree

68. What is the weight of a minimum spanning tree of the following graph?

· 29

· 31

· 38

· 41

69. The following are the starting and ending times of activities A, B, C, D, E, F, G and H respectively

in chronological order: "a s b s a s a e d s a e e s f s b e d e g s e e f e h s g e h e". Here, x s denotes the

starting time and X e denotes the ending time of activity X. W need to schedule the activities in a set of

rooms available to us. An activity can be scheduled in a room only if the room is reserved for the

activity for its entire duration. What is the minimum number of rooms required?

(a) 3 (b) 4

(c) 5 (d) 6

70. Let G = (V, E) be a directed graph with n vertices. A path from V i to V j in G is sequence of

vertices (V i, v i+1, ..., V j) such that (V k, V k+1) Î E for all k in i through j -1. A simple path is a path

in which no vertex appears more than once.

Let A be an n x n array initialized as follow

Consider the following algorithm.

for i = 1 to n

for j = 1 to n

for k = 1 to n

A [j, k] = max (A[j, k] (A[j,i] + A [i, k]);

Which of the following statements is necessarily true for all j and k after terminal of the above

algorithm?

· A[j,k] £ n

· If A [j, j] ³ n - 1, then G has a Hamiltonian cycle

· If there exists a path from j to k, A[j, k] contains the longest path lens from j to k

· If there exists a path from j to k, every simple path from j to k contain most A[j, k] edges

71. Consider the following logic program P

A (x) ¬ B (x, y), C (y)

¬ B (x, x)

Which of the following first order sentences is equivalent to P ?

(a) ( " x) [( $ y) [B (x, y) Ù C (y)] Þ A (x) ] Ù Ø ( $ x) [B(xx)]

(b) ( " x) [( " y) [B (x, y) Ù C (y)] Þ A (x) ] Ù Ø ( $ x) [B(xx)]

(c) ( " x) [( $ y) [B (x, y) Ù C (y)] Þ A (x) ] Ú Ø ( $ x) [B(xx)]

(d) ( " x) [( " y) [B (x, y) Ù C (y) Þ A (x) Ù ( $ x) [B(xx)]

72. The following resolution rule is used in logic programming:

Derive clause (P Ú Q) from clauses (P Ú B), (Q Ú Ø R)

Which of the following statements related to this rule is FALSE?

· ((P v R) Ù (Q Ú Ø R)) Þ (P v Q) is logically valid

· (P v Q) Þ ((P v R) Ù (Q Ú Ø R)) is logically valid

· (P v Q) is satisfiable if and only if (P v R) Ù (Q Ú Ø R) is satisfiable

· (P v) Þ FALSE if and only if both P and Q are unsatisfiable

THE Q FOLLOWING INFORMATION PERTAINS TO Q. 73-741

The following program fragment is written in a programming language that allows variables and does

not allow nested declarations of functions.

global int i = 100, j =5; ,

void P (x) {

int i = 10;

print (x + 10);

i = 200;

j = 20;

print (x);

}

main ( ) {P (i + j);}

73. If the programming language uses static scoping and call by need parameter passing mechanism,

the values printed by the above program are

(a) 115, 220 (b) 25, 220

(c) 25, 15 (d) 115,105

74. If the programming language uses dynamic scoping and call by name parameter

passing mechanism, the values printed by the above program are

(a) 115,220 (b) 25, 220

(c) 25, 15 (d) 115, 105

75. Consider the following class definitions in a hypothetical Object Oriented language that supports

inheritance and uses dynamic binding. The language should not be assumed to be either Java or C++,

though the syntax is similar.

Class P { Class Q subclass of P {

void f (int i) { void f (int i) {

print (i); print (2*i);

} }

} }

Now consider the following program fragment:

P x = new Q ( );

Q y = new Q ( );

P z = new Q ( );

x.f (1); ((P) y).f(1); z.f(1);

Here ( (P) y) denotes a typecast of y to P. The output produced by executing the above program

fragment will be

· 1 2 1

· 2 1 1

· 2 1 2

· 2 2 2

76. Which of the following is NOT an advantage of using shared, dynamically linked libraries as

opposed to using statically linked libraries?

(a) Smaller sizes of executable files

(b) Lesser overall page fault rate in the system

(c) Faster program startup

(d) Existing programs need not be re-linked to take advantage of newer versions of libraries

77. A uni-processor computer system only has two processes, both of which alternate 10ms CPU bursts

with 90ms I/O bursts. Both the processes were created at nearly the same time. The I/O of both

processes can proceed in parallel. Which of the following scheduling strategies will result in the least

CPU utilization (over a long period of time) for this system?

· First come first served scheduling

· Shortest remaining time first scheduling

· Static priority scheduling with different priorities for the two processes

· Round robin scheduling with a time quantum of 5 ms.

A processor uses 2-level page tables for virtual to physical address translation. Page tables for both

levels are stored in the main memory. Virtual and physical addresses are both 32 bits wide. The

memory is byte addressable. For virtual to physical address translation, the 10 most significant bits of

the virtual address are used as index into the first level page table while the next 10 bits are used as

index into the second level page table. The 12 least significant bits of the virtual address are used as

offset within the page. Assume that the page table entries in both levels of page tables are 4 bytes wide.

Further, the processor has a translation look-aside buffer (TLB), with a hit rate of 96%. The TLB

caches recently used virtual page numbers and the corresponding physical page numbers. The

processor also has a physically addressed cache with a hit rate of 90%. Main memory access time is 10

ns, cache access time is 1 ns, and TLB access time is also 1 ns.

78. Assuming that no page faults occur, the average time taken to access a virtual address is

approximately (to the nearest 0.5 ns)

· 1.5 ns

· 2 ns

· 3 ns

· 4 ns

79. Suppose a process has only the following pages in its virtual address space: two contiguous code

pages starting at virtual address 0x00000000, two contiguous data pages starting at virtual address

OxO0400000, and a stack page starting at virtual address 0xFFFFF000. The amount of memory

required for storing the page tables of this process is

· 8 KB

· 12 KB

· 16 KB

· 20 KB

THE FOLLOWING INFORMATION TO Q. 80-81

Suppose we want to synchronize two concurrent processes P and Q using binary semaphores S and T.

The code for the processes P and Q is shown below.

Process P: Process Q:

while (1) { while (1) {

W: Y:

print '0’; print '1'

print '0'; print '1'

X: z:

} }

Synchronization statements can be inserted only at points W, X, Y and Z

80. Which of the following will always lead to an output staring with '001100110011' ?

· P(S) at W, V(S) at X, P(T) at Y, V(T) at Z, S and T initially 1

· P(S) at W, V(T) at X, P(T) at Y, V(S) at Z, S initially I, and T initially 0

· p(S) at W, V(T) at X, p(T) at Y, V(S) at Z, S and T initially 1

· P(S) at W, V(S) at X, p(T) at Y, V(T) at Z, S initially 1, and T initially 0

81. Which of the following will ensure that the output string never contains a substring of the form

0.1"0 or 10"1 where n is odd?

· p(S) at W, V(S) at X, p(T) at Y, V(T) at Z, S and T initially 1

· P(S) at W, V(T) at X, p(T) at Y, V(S) at Z, Sand T initially 1

· P(S) at W, V(S) at X, P(S) at Y, V(S) at Z, S initially 1

· V(S) at W, V(T) at X, P(S) at Y, P(T) at Z,S and T initially 1

82. The subnet mask for a particular network is 255.255.31.0. Which of the following pairs of IP

addresses could belong to this network?

(a) 172.57.88.62 and 172.56.87.233

(b) 10.35.28.2 and 10.35.29.4

(c) 191.203.31.87 and 191.234.31.88

(d) 128.8.129.43 and 128.8.161.55

83. A 2km long broadcast LAN has 10 7 bps bandwidth and uses CSMA/CD. The signal travels along

the wire at 2 x 10 8 m/s. What is the minimum packet size that can be used on this network?

· 50 bytes

· 100 bytes

· 200 bytes

· None of the above

84. Host A is sending data to host B over a full duplex link. A and B are using the sliding window

protocol for flow control. The send and receive window sizes are 5 packets each. Data packets (sent

only from A to B) are all 1000 bytes long and the transmission time for such a packet is 50 m s.

Acknowledgement packets (sent only from B to A) are very small and require negligible transmission

time. The propagation delay over the link is 200 m S. What is the maximum achievable throughput in

this communication?

(a) 7.69 x 10 6 bps (b) 11.11 x 10 6 bps

(c) 12.33 x 10 6 bps (d) 15.00 x 10 6 bps

85. Consider the following functional dependencies in a database:

Date _ of _ Birth ® Age Age ® Eligibility

Name ® Roll _number Roll _number ® Name

Course _number ® Course _name Course _ number ® Instructor

(Roll_ number, Course _number) ® Grade

The relation (Roll _ number, Name, Date_of_birth, Age) is

(a) in second normal form but not in third normal form

(b) in third normal form but not in BCNF

(c) in BCNF

(d) in none of the above

86. Consider the set of relations shown below and the SQL query that follows:

Students: (Roll _ number, Name, Date _ of _birth)

Courses: (Course _ number, Course _name, Instructor)

Grades: (Roll _ number, Course _ number, Grade)

select distinct Name

from Students, Courses, Grades

where Students. Roll _number = Grades. Roll _number

and Courses. Instructor = Korth

and Courses. Course _number = Grades. Course _number

and Grades. grade = A

Which of the following sets is computed by the above query ?

(a) Names of students who have got an A grade in all courses taught by Korth

(b) Names of students who have got an A grade in all courses

(c) Name of students who have got an A grade in at least one of the courses taught by

Korth

(d) None of the above

87. Consider three data items D1, D2, and D3, and the following execution schedule

of transactions T1, T2, and T3. In the diagram, R(D) and W(D) denote the actions

reading and writing the data item D respectively.

T1 T2 T3

R (D3);

R (D2);

W (D2);

R (D2);

R (D3);

Time R(D1);

W(Dl);

W(D2);

W(D3);

R(Dl);

R(D2);

W(D2);

W(Dl);

· The schedule is serializable as T2; T3; T1

· The schedule is serializable as T2; T1; T3

· The schedule is serializable as T3; T2; T1

· The schedule is not serializable

88. In the following C program fragment, j, k n and TwoLog_n are integer variables, and A is an array

of integers. The variable n is intialized to an integer ³ 3, and TwoLog _n is initialized to the value of2*

é iog 2(n) ù

for (k = 3; k < = n; k++)

A [k} = 0;

for (k=2; k <= TwoLog_n; k++)

for (j=k + 1; j <= n; j++)

A [j] = A (j] || (j%k);

for (j=3; j <= n; j++)

if (!A[j]) print f ("%d ",j);

The set of numbers printed by this program fragment is

(a) {m | m £ n, ( $ i) [m = i!]} (b) {m | m £ n, ( $ i) [m = i 2]}

(c) {m I m £ n, m is prime} (d) {}

89. Consider the C program shown below.

# include <stdio.h>

#define print (x) print f ("%d", x)

intx;

void Q (int z) {

z + = x; print (z);

}

void p (int *y) {

int x = *y+2;

Q (x); *y = x-1;

print (x)

}

main (void) {

x=5;

p (&x);

print (x);

}

The output of this program is

· 1276

· 22 12 11

· 14 6 6

· 766

90. Consider the function f defined below.

struct item {

int data;

struct item * next;

};

int, f(struct item *p) {

return ((p = = NULL) | | (p - > next = = NULL) ||

(( P-> data < = p - > next - > data) &&

f (p - > next)));

}

For a given linked list p, the function f returns 1 if and only if

· the list is empty or has exactly one element

· the elements in the list are sorted in non-decreasing order of data value

· the elements in the list are sorted in non-increasing order of data value

· not all elements in the list have the same data value.
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1.2 The trapezoidal rule for integration gives exact result when the integrand is a polynomial of degree

· 0 but not 1,

· 1 but not 0

· 0 or 1

· 2

1.3 The solution to the recurrence equation T(2 k ) = 3 T(2 k-l) + 1, T(1) = 1 is:

· 2k

· (3 k+1 - 1)/2

· 3 log 2 k

· 2 log 3 k

1.4 The minimum number of colours required to colour the vertices of a cycle with n nodes in such a way that no two adjacent nodes have the same colour is:

· 2

· 3

· 4

· n – 2 ë n/2 û + 2

1.5 In the worst case, the number of comparisons needed to search a singly linked list

of length n for a given element is

· log 2 n

· n/2

· log 2 n – 1

· n

1.6 Which of the following is true?

· The set of all rational negative numbers forms a group under multiplication.

· The set of all non-singular matrices forms a group under multiplication.

· The set of all matrices forms a group under multiplication.

· Both B and C are true.

1.7 The language accepted by a Pushdown Automaton in which the stack is limited to 10 items is best described as

· Context Free

· Regular

· Deterministic Context Free

· Recursive

1.8 If X then Y unless Z" is represented by which of the following formulas in

propositional logic ? (" Ø " is negation, " Ù " is conjunction, and " ® " is implication)

· (X Ù Ø Z) ® Y

· (X Ù Y) ® Ø Z

· X ® (Y Ù Ø Z)

· (X ® Y) Ù Ø Z

1.9 A device employing INTR line for device interrupt puts the CALL instruction on the data bus

while

· INTA is active

· HOLD is active

· READY is active

· None of the above

1.10 In 8085 which of the following modifies the program counter?

· Only PCHL instruction

· Only ADD instructions

· Only JMP and CALL instructions

· All instructions

1.11 In serial data transmission, every byte of data is padded with a '0' in the beginning

and one, or two ‘1's at the end of byte because

· Receiver is to be synchronized for byte reception

· Receiver recovers lost '0's and '1's from these padded bits

· Padded bits are useful in parity computation

· None of the above.

1.12 . Minimum sum of product expression for f(w,x,y,z) shown in Karnaugh-map below is wx ® 

yz ¯ 00 01 11 10

00 0 1 1 0

01 X 0 0 1

11 X 0 0 I

10 0 I 1 x

A. xz +y'z

B. xz' + zx'

C. x'y + zx'

D. None of the above

1.13 Which of the following is not a form of memory?

· instruction cache

· instruction register

· instruction opcode

· translation look aside buffer

1.14 The decimal value 0.25

· is equivalent to the binary value 0.1

· is equivalent to the binary value 0.01

· is equivalent to the binary value 0.00111…

· cannot be represented precisely in binary

1.15. The 2's complement representation of the decimal value -15 is

· 1111

· 11111

· 111111

· 10001

1.16. Sign extension is a step in

· floating point multiplication

· signed 16 bit integer addition

· arithmetic left shift

· converting a signed integer from one size to another

· In the C language

· 1.17 At most one activation record exists between the current activation record and the activation record for the main

· The number of activation records between the current activation record and the activation

record for the main depends on the actual function calling sequence.

· The visibility of global variables depends on the actual function calling sequence.

· Recursion requires the activation record for the recursive function to be saved on a different

stack before the recursive function can be called.

1.18 The- results returned by functions under value-result and reference parameter passing conventions

· Do not differ

· Differ in the presence of loops

· Differ in all cases

· May differ in the presence of exceptions

· 1.19 Relation R with an associated set of functional dependencies, F, is, decomposed into BCNF. The redundancy (arising out of functional dependencies) in the resulting set of relations is

· Zero

· More than zero but less than that of an equivalent 3NF decomposition

· Proportional to the size of P+

· Indeterminate

1.20 With regard to the expressive power of the formal relational query languages, which of the following statements is true?

· Relational algebra is more powerful than relational calculus

· Relational algebra has the same power as relational calculus

· Relational algebra has the same power as Safe relational calculus

· None of the above

1.21 In 2's complement addition, overflow

· is flagged whenever there is carry from sign bit addition

· cannot occur when a positive value is added to a negative value

· is flagged when the carries from sign bit and previous bit match

· None of the above

1.22 Which of the following scheduling algorithms is non-preemptive?

· Round Robin

· First-In First-Out

· Multilevel Queue Scheduling

· Multilevel Queue Scheduling with Feedback

1.23 The optimal page replacement algorithm will select the page that

· Has not been used for the longest time in the past.

· Will not be used for the longest time in the future .

· Has been used least number of times.

· Has been used most number of times.

1.24 In the absolute addressing mode

· the operand is inside the instruction

· the address of the operand is inside the instruction

· the register containing the address of the operand is specified inside the instruction

· the location of the operand is implicit

1.25 Maximum number of edges in a n - node undirected graph without self loops is

· n 2

· n (n-1)/2

· n-1

· (n+1)(n)/2

2.1 Consider the following logic circuit whose inputs are functions f 1, f 2, f 3 and output is f.

f 1(x,y,z)

f 2(x,y,z)

f3 (x,y,z)= ?

Given that

f 1(X,Y,Z) = å (0,1,3,5),

f 2(X,Y,Z) = å (6,7), and

f(x,y,z) = å (I,4,5),

f3 is

A. å (1,4,5)

B. å (6,7)

C. å (0,1,3,5)

D. None of the above

2.2 Consider the following multiplexor where I0, I1, I2, I3 are four data input lines

selected by two address line combinations AIAO =00,01,10,11 respectively and f is

the output of the multiplexor. EN is the Enable input.

The function f (x, y ,z) implemented by the above circuit is

· xyz’

· xy+z

· x+y

· None of the above

2.3. Let f(A,B} = A' +B . Simplified expression for function f (f(x+y.y),z) is

· x' +z

· xyz'

· xy' + z

· None of the above.

2.4. What are the states of the Auxiliary Carry (AC) and Carry Flag (CY) after executing the following 8085 program?

MVI H, 5DH

MVI L , 6BH

MOV A, H

ADD L

· AC= 0 and CY =0

· AC= 1 and CY= 1

· AC= 1 and CY=O

· AC = 0 and CY = 0

2.5 The Finite state machine described by the following state diagram with A as

starting state, where an arc label is x/y and x stands for I-bit input and y stands for

2-bit output

· Outputs the sum of the present and the previous bits of the input.

· Outputs 01 whenever the input sequence contains 11

· Outputs 00 whenever the input sequence contains 10

· None of the above

2.6 The performance of a pipelined processor suffers if

· the pipeline stages have different delays

· consecutive instructions are dependent on each other

· the pipeline stages share hardware resources

· all of the above

2.7 Horizontal microprogramming

· does not require use of signal decoders

· results in larger sized microinstructions than vertical microprogramming

· uses one bit for each control signal

· all of the above.

2.8 Consider the following declaration of a 'two-dimensional array in C:

char a[100][100];Assuming that the main memory is byte-addressable and that the array is stored starting from memory address 0, the address of a[40][50] is

· 4040

· 4050

· 5040

· 5050

2.9. The number of leaf nodes in a rooted tree of n nodes, with each node having 0 or 3 children is:

· n/2

· (n-1)/3

· (n-1)/2

· (2n+1)/3

2.10. Consider the following algorithm for searching for a given number x in an unsorted – array A[1..n] having n distinct values:

· Choose an i uniformly at random from 1..n;

· If A = x then Stop else Goto 1;

Assuming that x is present in A, what is the expected number of comparisons made by the algorithm before it terminates?

· n

· n-l

· 2n

· n/2

2.11. The running time of the following algorithm

Procedure A(n) If n <= 2 return(1) else return (A ( é Ö n ù ));

is best described by

· O(n)

· O(log n)

· O(1og log n)

· O(1)

2.12. A weight-balanced tree is a binary tree in which for each node. The number of nodes in the left sub tree is at least half and at most twice the number of nodes in the right sub tree. The maximum possible height (number of nodes on the path from the root to the farthest leaf) of such a tree on n nodes is best described by which of the following?

· log 2 n

· log 4/3 n

· log 3 n

· log 3/2 n

2.13. The smallest finite automaton which accepts the language

{x | length of x is divisible by 3} has .

A. 2 states

B. 3 states

C. 4 states

D. 5 states

2.14. Which of the following is true?

· The complement of a recursive language is recursive.

· The complement of a recursively enumerable language is recursively enumerable.

· The complement of a recursive language is either recursive or recursively enumerable.

· The complement of a context-free language is context-free.

· 2.15 The Newton-Raphson iteration X n+l == (X n/2) + 3/(2X n)

can be used to solve the equation

· X 2 =3

· X 3=3

· X 2=2

· X 3=2

2.16 Four fair coins are tossed simultaneously. The probability that at least one head and one tail turn up is

· 1/16

· 1/8

· 7/8

· 15/16

2.17 The binary relation S = f (empty set) on set A = { 1,2,3} is

· Neither reflexive nor symmetric

· Symmetric and reflexive

· Transitive and reflexive.

· Transitive and symmetric

2.18 The C language is.

· A context free language

· A context sensitive language

· A regular language

· Parsable fully only by a Turing machine

2.19. To evaluate an expression without any embedded function calls

· One stack is enough

· Two stacks are needed

· As many stacks as the height of the expression tree are needed

· A Turing machine is needed in the general case

2.20 Dynamic linking can cause security concerns because

· Security is dynamic

· The path for searching dynamic libraries is not known till runtime

· Linking is insecure

· Cryptographic procedures are not available for dynamic linking

· Which combination of the following features will suffice to characterize an OS as a multi

programmed OS?

· 2.21 More than one program may be loaded into main memory at the same time for

execution.

· If a program waits for certain events such as I/O. another program is immediately scheduled for

execution.

· If the execution of a pr ogram terminates, another program is immediately scheduled for

execution.

· a

· a and b

· a and c

· a, b, and c

2.22 In the index allocation scheme of blocks to a file, the maximum possible size of the file depends on .

· the size of the blocks, and the size of the address of the blocks.

· the number of blocks used for the index, and the size of the blocks.

· the size of the blocks, the number of blocks used for the index, and the size of the

address of the blocks.

d. None of the above

2.23 A B + -tree index is to be built on the Name attribute of the relation STUDENT. Assume that all student names are of length 8 bytes, disk blocks are of size 512 bytes, and index pointers are of size 4 bytes. Given this scenario, what would be the best choice of the degree (i.e. the number of pointers per node) of the B+ -tree? .

· 16

· 42

· 43

· 44

2.24 Relation R is decomposed using a set functional dependencies, F, and relation S is

decomposed using another set of functional dependencies, G. One decomposition is definitely BCNF, the other is definitely 3NF, but it is not known which is which. To make a guaranteed identification, which one of the following tests should be used on the decompositions? (Assume that the closures of F and G are available).

· Dependency-preservation

· Loss less-join

· BCNF definition

· 3NF definition

2.25 From the following instance of a relation schema R (A,B,C), we can conclude that:

A B C

1 1 1

1 1 0

2 3 2

2 3 2

· A functionally determines B and B functionally determines C

· A functionally determines B and B does not functionally determine C

· B does not functionally determine C

· A does not functionally determine B and B does not functionally determine C
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1.1 Consider the following statements:

S1 : The sum of two singular n x n matrices may be non-singular

S2 : The sum of two n x n non-singular matrices may be singular

Which of the following statements is correct?

· Both S1 and S2 are true

· S1 is true, S2 is false

· S1 is false, S2 is true

· S1 and S2 are both false

1.2 Consider the following relations:

R1 (a, b) if f(a + b) is even over the set of integers

R2 (a, b) if f(a + b) is odd over the set of integers

R3 (a, b) if f a.b > 0 over the set of non-zero rational numbers

R4 (a, b) iff |a - b | £ 2 over the set of natural numbers

Which of the following statements is correct?

· R1 and R2 are equivalence relations, R3 and R4 are not

· R1 and R3 are equivalence relations, R2 and R4 are not

· R1 and R4 are equivalence relations, R2 and R3 are not

· R1, R2, R3 and R4 are all equivalence relations

1.3 Consider two well-formed formulas in prepositional logic

Fl : P Þ Ø P F2 : (P Þ Ø P) v ( Ø P Þ P)

Which of the following statements is correct?

· F1 is satisfiable, F2 is valid

· F1 unsatisfiable, F2 is satisfiable

· F1 is unsatisfiable, F2 is valid

· F1 and F2 are both satisfiable.

· Consider the following two statements:

1.4 S1: {O 2n |n ³ l} is a regu1ar language

S2: { O m 1 n O m+n lm ³ l and n ³ l} is a regu1ar language

Which of the following statements is correct?

· Only S1 is correct

· Only S2 is correct

· Both S1 and S2 are correct

· None of S1 andS2 is correct

1.5 Which of the following statements in true?

(a) If a language is context free it can always be accepted by a deterministic push-down automaton

(b) The union of two context free languages is context free

(c) The intersection of two context free languages is context free

(d) The complement of a context free language is context free

1.6 Given an arbitrary non-deterministic finite automaton (NFA) with N states, the maximum number of states in an equivalent minimized DFA is at least

(a) N 2 (b) 2 N

(c) 2N (d) N!

1.7 More than one word are put in one cache block to

(a) exploit the temporal locality of reference in a program

(b) exploit the spatial locality of reference in a program

(c) reduce the miss penalty

(d) none of the above

1.8 Which of the following statements is false? .

· Virtual memory implements the translation of a program's address space into physical memory

address space

· Virtual memory allows each program to exceed the size of the primary memory

· Virtual memory increases the degree of multiprogramming

· Virtual memory reduces the context switching overhead

· A low memory can be connected to 8085 by using

· INTER

·

· HOLD

· READY

· Suppose a processor does not have any stack pointer register. Which of the following statements

is true?

· It cannot have subroutine call Instruction,

· In can have subroutine call instruction, but no nested subroutine calls

(c) Nested subroutine calls are possible, but interrupts are not

(d) All sequences of subroutine calls and also interrupts are possible

1.11 Given the following Karnaugh map, which one of the following represents the minimal Sum-Of-Products of the map?

wx ® 00 01 11 10

Yz ¯

00 0 X 0 X

01 X 1 X 1

11 0 X 1 0

10 0 1 X 0

· xy+y'z (b) wx'y'+xy+xz

(c)w'x+y'z+xy (d) xz+y

1.12 A processor needs software interrupt to

· test the interrupt system of the processor

· implement co-routines

(c) obtain system services which need execution of privileged instructions

(d) return from subroutine

1.13 A CPU has two modes - privileged and non-privileged. In order to change the mode from privileged to non-privileged

· a hardware interrupt is needed

· a software interrupt is needed

· a privileged instruction (which does not generate an interrupt) is needed

· a non-privileged instruction (which does not generate an interrupt) is needed

1.14 Randomized quick sort is an extension of quick sort where the pivot is chosen randomly. What is the worst-case complexity of sorting n numbers using randomized quick sort?

· O(n)

· O(n log n)

· O (n 2)

· O(n!)

1.15 Consider an array representation of an n element binary heap where the elements are stored from index 1 to index n of the array. For the element stored at index i of the array (i £ n), the index of the parent is

· i-I

· ë i/2 û

· é i/21 ù

· (i+1)/2

1.16 Let f(n) = n 2 1 g n and g(n) = n (1 g n) 10 be two positive functions of n. Which of the following statements is correct ?

· f(n) = O(g(n) and g(n) ¹ O(f(n))

· g(n) = O(f(n) and f(n) ¹ O(g(n))

· f(n) ¹ O(g(n)) and g(n) ¹ O(f(n))

(d) f(n) = O(g(n)) and g(n) = O(f(n))

1.17 The process of assigning load addresses to the various parts of the program and adjusting the code and date in the program to reflect the assigned addresses is called

(a) Assembly (b) Parsing

(c) Relocation (d) Symbol resolution

1.18 Which of the following statements is false?

· An unambiguous grammar has same leftmost and rightmost derivation

· An LL(1) parser is a top-down parser

· LALR is more powerful than SLR

(d) An ambiguous grammar can never be LR(k) for any k

1.19 Consider a set of n tasks with known runtimes r 1, r 2, ... r n to be run on a uniprocessor machine. Which of the following processor scheduling algorithms will result in the maximum throughput?

(a) Round-Robin (b) Shortest-Job-First

(c) Highest-Response-Ratio-Next (d) First-Come-First-Served

1.20 Where does the swap space reside ?

(a) RAM (b) Disk

(c) ROM (d) On-chip cache

1.21 Consider a virtual memory system with FIFO page replacement policy. For an arbitrary page access pattern, increasing the number of page frames in main memory will

· always decrease the number of page faults

· always increase the number of page faults

· some times increase the number of page faults

· never affect the number of page faults

1.22 Which of the following requires a device driver?

· Register

· Cache

· Main memory

· Disk

1.23 Consider a schema R(A, B, C, D) and functional dependencies A ® B and C ® D. Then the decomposition of R into R 1 (AB) and R 2(CD) is

· dependency preserving and loss less join

· loss less join but not dependency preserving

· dependency preserving but not loss less join

· not dependency preserving and not loss less join

1.24 Suppose the adjacency relation of vertices in a graph is represented in a table Adj(X, Y). Which of the following queries cannot be expressed by a relational algebra expression of constant length?

(a) List all vertices adjacent to a given vertex

· List all vertices which have self loops

· List all vertices which belong to cycles of less than three vertices

· List all vertices reachable from a given vertex

1.25 Let r and s be two relations over the relation schemes R and S respectively, and let A be an attribute in R. Then the relational algebra expression s A=a (r |X| s) is always equal to

(a) s A=a (r) (b) r

(e) s A=a (r) |X| s (d) none of the above

2.1 How many 4-digit even numbers have all 4 digits distinct?

(a) 2240 (b) 2296

(c) 2620 (d) 4536

2.2 Consider the following statements:

S1 : There exist infinite sets A, B, C such that A Ç (B È C) is finite.

S2: There exist two irrational numbers x and y such that (x +y) is rational. Which of the following is true about S1 and S2 ?

· Only S1 is correct

· Only S2 is correct

· Both S1 and S2 are correct

· None of S1 and S2 is correct

2.3 Let f : A ® B be a function, and let E and F be subsets of A. Consider the following statements about images.

S1 :f (E È F)=f (E) È f (F)

S2 :f (E Ç F)=f(E) Ç f (F)

Which of the following is true about S1 and S2 ?

· Only S1 is correct

· Only S2 is correct

· Both S1 and S2 are correct

· None of S1 and S2 is correct

2.4 Seven (distinct) car accidents occurred in a week. What is the probability that they all occurred on the same day?

· 1/7 7

· 1/7 6

· 1/2 7

· 7/2 7

2.5 Consider a DFA over S = {a, b} accepting all strings which have number of a's divisible by 6 and number of b's divisible by 8. What is the minimum number of states that the DFA will have?

· 8

· 14

· 15

· 48

· Consider the following languages:

2.6 L1={w w l w Î {a,b}*}

L2={ww R | w Î {a, b}*, w R is the reverse of w}

L3 = { 0 2i | i is an integer}

L4 = {O i2| i is an integer}

Which of the languages are regular?

· Only L1 and L2

· Only L2, L3, and L4

· Only L3 and L4

· Only L3

2.7 Consider the following problem X .

Given a Turing machine M over the input alphabet å , any state q of M  and a word W Î S *, does the computation of M on w visit the state q ? Which of the following statements about X is correct?

· X is decidable

· X is undecidable but partially decidable

· X is undecidable and not even partially decidable.

· X is not a decision problem

2.9 Which is the most appropriate match for the items in the first column with the items in the second column ?

X Indirect Addressing I. Array implementation

Y Indexed Addressing II. Writing relocatable code

Z. Base Register Addressing III. Passing array as parameter

· (X. III), (Y, I), (Z, II)

· (X, II), (Y, III), (Z, I)

· (X, III), (Y, II), (Z, I)

· (x, I), (Y, III), (Z, II)

2.10 The 2's complement representation of (-539) 10 in hexadecimal is

· ABE

· DBC

· DE5

· 9E7

2.14 Consider an undirected unweighted graph G. Let a breadth-first traversal of G be done starting from a node r. Let d(r, u) and d(r, v) be the lengths of the shortest paths from r to u and v respectively, in G. lf u is visited before v during the breadth-first traversal, which of the following statements is correct?

· d(r, u) < d (r, v)

· d(r, u) > d(r, v)

· d(r, u) £ d (r, v)

· None of the above

2.15 How many undirected graphs (not necessarily connected) can be constructed out of a given set V= {V 1, V 2,…V n} of n vertices?

· n(n-l)/2

· 2 n

· n!

· 2 n(n-1)/2

2.16 What is the minimum number of stacks of size n required to implement a queue of size n ?

(0) One (b) Two

(c) Three (d) Four

· 2.17 What is printed by the print statements in the program P1 assuming call by reference parameter passing?

Program Pl ( )

{

x=10;

y=3;

func1(y, x, x);

print x;

print y;

,

func1 (x, y, z)

{

y=y+4;

z=x+y+z;

}

· 10,3

· 31,3

· 27,7

· None of the above

2.18 Consider the following three C functions :

[PI] int * g (void)

{

int x= 10;

return (& x);

}

[P2] int * g (void)

{

int * px;

*px= 10;

return px;

}

[P3] int * g (void)

{

int * px;

px = (int *) malloc (sizeof(int));

*px= 10;.

return px;

}

Which of the above three functions are likely to cause problems with pointers?

(a) OnlyP3 (b) Only P1 and P3

(c) Only P1 and P2 (d) P1,P2,andP3

2.19 Consider the following program

Program P2

Var n: int:

procedure W (var x: int)

begin

x=x+1;

print x;

end

procedure D

begin

var n: int;

n=3;

W(n); .

end

begin \\beginP2

n=10;

D;

end

If the language has dynamic scoping and parameters are passed by reference, what will be

printed by the program?

· 10

· 11

· 3

· None of the above

2.20 Which of the following does not interrupt a running process? .

(a) A device (b) Timer

(c) Scheduler process (d) Power failure

2.21 Consider a machine with 64 M B physical memory and a 32-bit virtual address space. If the page size is 4KB, what is the approximate size of the page table?

(a) 16 MB (b) 8 MB

(c) 2 MB (d) 24 MB

2.22 Consider Peterson's algorithm for mutual exclusion between two concurrent processes i and j. The program executed by process is shown below.

repeat

flag = true;

turn = j;

while ( P ) do no-op;

Enter critical section, perform actions, then exit critical section

flag [ i ] = false;

Perform other non-critical section actions.

until false;

For the program to guarantee mutual exclusion, the predicate P in the while loop should be

· flag [j] = true and turn = i

· flag [j] = true and turn = j

· flag = true and turn = j

· flag = true and turn = I

2.23 R (A, B, C, D) is a relation. Which of the following does not have a loss less join, dependency preserving BCNF decomposition?

· A ® B,B ® CD

· A ® B,B ® C, C ® D

· AB ® C,C ® AD

· A ® BCD

2.24 Which of the following relational calculus expressions is not safe?

· {t | $ u Î R 1 (t [A] = u [A] ) Ù Ø $ s Î R 2 (t [A] = s [A]) }

· {t | " u Î R 1(u [A] = "x" Þ $ s Î R 2 (t [A] = s [A] Ù s [A] = u [A] )) }

· {t | Ø (t Î R 1)}

· {t | $ u Î R 1 (t [A] = u [A] ) Ù $ s Î R 2 (t [A] = s [A]) }

2.25 Consider a relation geq which represents "greater than or equal to", that is, (x, y) Î geq only

if y ³ x.

create table geq

(Ib integer not null

ub integer not null

primary key Ib

foreign key (ub) references geq on delete cascade)

Which of the following is possible if a tuple (x, y) is deleted?

· A tuple (z, w) with z > y is deleted

· A tuple (z, w) with z > x is deleted

· A tuple (z, w) with w < x is deleted

· The deletion of (x, y) is prohibited
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1.1 The minimum number of cards to be dealt from an arbitrarily shuffled deck of 52 cards to guarantee that three cards are from some same suit is

· 3

· 8

· 9

· 12

1.2 An n x n array v is defined as follows:

v [i, j] = i-j for all i, j, 1 £ i £ n, 1 £ j £ n

The sum of the elements of the array v is

· 0

· n-1

· n 2 - 3n + 2

· n 2 (n + 1) /2

1.4 Let S and T be languages over S = {a, b} represented by the regular expressions (a + b *) *and (a + b) *, respectively. Which of the following is true?

· S Ì T

· T Ì S

· S = T

· S Ç T = f

1.5 Let L denotes the language generated by the grammar S ® 0S0/00.

Which of the following is true?

· L = 0 +

· L is regular but not 0 +

· L is context free but not regular

· L is not context free

1.6 The number 43 in 2's complement representation is

· 01010101

· 11010101

· 00101011

· 10101011

1.7 To put the 8085 microprocessor in the wait state

· lower the-HOLD input

· lower the READY input

· raise the HOLD input

· raise the READY input

1.8 Comparing the time T1 taken for a single instruction on a pipelined CPU with time T2 taken on a non pipelined but identical CPU, we can say that

· T1 £ T2

· T1 ³ T2

· T1< T2

· T1 is T2 plus the time taken for one instruction fetch cycle

1.9 The 8085 microprocessor responds to the presence of an interrupt

· as soon as the TRAP pin becomes 'high'

· by checking the TRAP pin for 'high' status at the end of each instruction fetch

· by checking the TRAP pin for 'high' status at the end of the execution of each instruction

· by Checking the TRAP pin for 'high' status at regular intervals

1.10 The most appropriate matching for the following pairs

X: Indirect addressing 1 : Loops

Y: Immediate addressing 2 : Pointers

Z: Auto decrement addressing 3: Constants

is

· X-3, Y-2, Z-1

· X-I, Y-3, Z-2

· X-2, Y-3, Z-1

· X-3, Y-l, Z-2

1.11 The following C declarations

struct node {

int i;

float j ;

};

struct node *s[10] ;

define s to be

(a) An array, each element of which is a pointer to a structure of type node

(b) A structure of 2 fields, each field being a pointer to an array of 10 elements

(c) A structure of 3 fields: an integer, a float, and an array of 10 elements

(d) An array, each element of which is a structure of type node

1.12 The most appropriate matching for the following pairs

X: m = malloc (5); m=NULL; 1 : using dangling pointers

Y: free (n) ; n-> value=5; 2 : using uninitialized pointers

Z: char *p; *p = 'a' ; 3 : lost memory

is

· X-I, Y-3, Z-2

· X-2, Y-l, Z-3

· X-3, Y-2, Z-l

· X-3, Y-l, Z-2

1.13 The most appropriate matching for the following pairs

X: depth first search 1: heap

Y: breadth-first search 2: queue

Z: sorting 3: stack

is

· ,X-l,Y-2; Z-3

· X-3, Y-l, Z-2

· X-3, Y-2, Z-l

· X-2, Y-3, Z-l

1.14 Consider the following nested representation of binary trees: (X Y Z) indicates Y and Z are the left and right sub trees, respectively, of node X Note that Y and Z may be NULL, or further nested. Which of the following represents a valid binary tree?

· (1 2 (4 5 6 7))

· (1( (2 3 4) 5 6)7)

· (1 (2 3 4)(5 67))

· (1 (23 NULL) ( 4 5))

1.15 Let s be a sorted array of n integers. Let t (n) denote the time taken for the most efficient algorithm to determine if there are two elements with sum less than 1000 in s. Which of the following statements is true?

· t (n) is 0 (1)

· n £ t (n) £ n log 2 n

· n log 2 n £ t (n) < (n)



         2


· t (n) = (n)

              2


1.16 Aliasing in the context of programming languages refers to

· multiple variables having the same memory location

· multiple variables having the same value

· multiple variables having the same identifier

· multiple uses of the same variable

1.17 Consider the following C declaration

struct {

short s [5]

union {

float y;

long z;

}u;

} t;

Assume that objects of the type short, float and long occupy 2 bytes, 4 bytes and 8 bytes, respectively. The memory requirement for variable t, ignoring alignment considerations, is

(a) 22 bytes (b) 14 bytes

(e) 18 bytes (d) 10 bytes

1.18 The number of tokens in the following C statement

printf("i=%d, &i= %x", i, &i); is

· 3

· 26

· 10

· 21

1.19 Which of the following derivations does a top-down parser use while parsing an input string? The input is assumed to be scanned in left to right order.

(a) Leftmost derivation

(b) Leftmost derivation traced out in reverse

(c) Rightmost derivation

(d) Rightmost derivation traced out in reverse

1.20 Which of the following need not necessarily be saved on a context switch between processes?

· General purpose registers

· Translation look aside buffer

· Program counter

· All of the above

1.21 Let m [0]….m [4] be mutexes (binary semaphores) and P [0] ... P [4] be processes. Suppose each process P executes the following :

wait (m ); wait (m [(i + 1) mode 4]);

……..

release (m ) ; release (m[(i + 1) mod 4 ] );

This could cause

· Thrashing

· Deadlock

· Starvation, but not deadlock

· None of the above

1.22 B + -trees are preferred to binary trees in databases because

· Disk capacities are greater than memory capacities

· Disk access is much slower than memory access

· Disk data transfer rates are much less than memory data transfer rates

· Disks are more reliable than memory

1.23 Given the relations

employee (name, salary, deptno), and

department (deptno, deptname, address) .

which of the following queries cannot be expressed using the basic relational algebra operations

( s , p , ´ , |X|, È , Ç , - )?

(a) Department address of every employee

(b) Employees whose name is the same as their department name

(c) The sum of all employee salaries

(d) All employees of a given department

2.1 X, Y and Z are closed intervals of unit length on the real line. The overlap of X and Y is half a unit. The overlap of Y and Z is also half a, unit. Let the overlap of X and Z be k units. Which of the following is true?

· k must be 1

· k must be 0

· k can take any value between 0 and 1

· None of the above

· 2.2 E 1 and E 2 are events in a probability space satisfying the following constraints:

· Pr (E I) = Pr (E 2)

· Pr (E I U E 2) = 1

· E 1 and E 2 are independent

The value of Pr (E 1), the probability of the event E p is

· 0

· 1/4

· 1/2

· 1

2.4 A polynomial p(x) satisfies the following:

p (1) = p(3) = p(5) = 1

p(2) = p(4) = -1

The minimum degree of such a polynomial is

· 1

· 2

· 3

· 4

2.5 A relation R is defined on the set of integers as x Ry if f(x + y) is even. Which of the following statements is true?

· R is not an equivalence relation

· R is an equivalence relation having 1 equivalence class

· R is an equivalence relation having 2 equivalence classes

· R is an equivalence relation having 3 equivalence classes

2.6 Let P(S) denotes the power set of set S. Which of the following is always true?

· P(P (S)) = P(S)

· P(S) Ç P(P(S)) = { f }

· P(S) Ç S = P(S)

· S Ï P(S)

2.7 Let a, b, c, d be propositions. Assume that the equivalences a « (b V-b) and b « c hold. Then the truth value of the formula (a Ù b) -J. (a Ù c) Ù d) is always

· True

· False

· Same as the truth value of b

· Same as the truth value of d

2.8 What can be said about a regular language L over {a} whose minimal finite state automaton has two states?

· L must be {a n| n is odd}

· L must be {a n| n is even}

· L must be {a n| ³ O}

· Either L must be {a n | n is odd}, or L must be {a n | n is even}

2.9 Consider the following decision problems :

(PI) Does a given finite state machine accept a given string

(P2) Does a given context free grammar generate an infinite number of stings

Which of the following statements is true?

(a) Both (PI) and (P2) are decidable (b) Neither (PI) nor (P2) are decidable

(c) Only (PI) is decidable (d) Only (P2) is decidable

2.10 The simultaneous equations on the Boolean variables x, y, z and w,

x+y+z=l

xy =0

xz+w = l

x+ =0

have the following solution for x, y, z and w, respectively.

(a) 0 1 0 0 (b) 1 1 0 1

(c) 1 0 1 1 (d) 1 0 0 0

2.11 Which function does NOT implement the Karnaugh map given below?

WZ

® 00 01 11 10

Xy ¯

00 0 x 0 0

01 0 x 1 1

11 1 1 1 1

10 0 x 0 0

(a) (w + x) y (b) xy + yw

(c) (w + x) (w + y) (x + y) (d) None of the above

2.13 A graphics card has on board memory of 1 MB. Which of the following modes can the card not support?

(a) 1600 x 400 resolution with 256 colours on a 17-inch monitor

(b) 1600 x 400 resolution with 16 million colours on a 14-inch monitor

(c) 800 x 400 resolution with 16 million colours on a 17-inch monitor

(d) 800 x 800 resolution with 256 colours on a 14-inch monitor

2.14 Consider the values A = 2.0 x 10 30, B =-2.0 x 10 30 , C= 1.0, and the sequence

X: =A+B Y: =A+C

X: = X + C Y: =Y+B

executed on a computer where floating-point numbers are represented with 32 bits. The values

for X and Y will be

· X = 1.0, Y = 1.0

· X = 1.0, Y = 0.0

· X = 0.0, Y = 1.0

· X = 0.0, Y = 0.0

2.15 Suppose you are given an array s[1..n] and a procedure reverse (s, i, j) which reverses the order of elements in a between positions i and j (both inclusive). What does the following sequence do, where 1 £ k £ n:

reverse (s, 1, k) ;

reverse (s, k + 1, n);

reverse (s, l, n) ;

(a) Rotates s left by k positions (b) Leaves s unchanged

(c) Reverses all elements of s (d) None of the above

2.16 Let LASTPOST, LASTIN and LASTPRE denote the last vertex visited in a postorder,

inorder and preorder traversal, respectively, of a complete binary tree. Which of the following is always true?

(a) LASTIN = LASTPOST (b) LASTIN = LASTPRE

(c) LASTPRE = LASTPOST (d) None of the above

2.18 Let G be an undirected connected graph with distinct edge weight. Let e max be the edge with maximum weight and e min the edge with minimum weight. Which of the following statements is false?

· Every minimum spanning tree of G must contain e min

· If e max is in a minimum spanning tree, then its removal must disconnect G

· No minimum spanning tree contains e max

· G has a unique minimum spanning tree

2.19 Let G be an undirected graph. Consider a depth-first traversal of G, and let T be the resulting depth-first search tree. Let u be a vertex in G and let v be the first new (unvisited) vertex visited after visiting u in the traversal. Which of the following statements is always true?

(a) {u,v} must be an edge in G, and u is a descendant of v in T

(b) {u,v} must be an edge in G, and v is a descendant of u in T

(c) If {u,v} is not an edge in G then u is a leaf in T

(d) If {u,v} is not an edge in G then u and v must have the same parent in T

· 2.20 The value of j at the end of the execution of the following C program

int incr (int i)

{

static int count = 0 ;

count = count + i ;

return ( count) ;

}

main ( ) {

int i, j ;

for (i = 0; i < = 4 ; i++)

j = incr (i) ;

}

is

· 10

· 4

· 6

· 7

2.21 Given the following expression grammar:

E ® E * F | F+E | F

F ® F-F | id

Which of the following is true?

(a) * has higher precedence than + (b) - has higher precedence than *

(c) + and - have same precedence (d) + has higher precedence than *

2.22 Suppose the time to service a page fault is on the average 10 milliseconds, while a memory access takes 1 microsecond. Then a 99.99% hit ratio results in average memory access time of

(a) 1.9999 milliseconds (b) 1 millisecond

(c) 9.999 microseconds (d) 1.9999 microseconds

2.23 Which of the following is NOT a valid deadlock prevention scheme?

(a) Release all resources before requesting a new resource

(b) Number the resources uniquely and never request a lower numbered resource than the last one

requested

(c) Never request a resource after releasing any resource

(d) Request and all required resources be allocated before execution

2.24 Given the following relation instance

X Y Z

1 4 2

1 5 3

1 6 3

3 2 2

Which of the following functional dependencies are satisfied by the instance?

(a) XY ® Z and Z ® Y (b)YZ ® X and Y ® Z

(c)YZ ® X and X ® Z (d) XZ ® Y and Y ® X

2.25 Given relations r (w, x) and s (V, 1,), the result of

select distinct w, x

from r, s

is guaranteed to be same as r, provided

· r has no duplicates and s is non-empty

· r and shave no duplicates

· s has no duplicates and r is non-empty

· r and s have the same number of tuples

2.26 In SQL, relations can contain null values, and comparisons with null values are treated as unknown. Suppose all comparisons with a null value are treated as false. Which of the following pairs is not equivalent?

(a) x = 5 not (not (x = 5 ) )

(b) x= 5 x> 4 and x < 6, where x is an integer

(c) x ¹ 5 not (x = 5)

(d) None of the above
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1.1 Suppose that the expectation of a random variable X is 5. Which of the following statements is

true?

· There is a sample point at which X has the value 5.

· There is a sample point at which X has value greater than 5.

· There is a sample point at which X has a value greater than or equal to 5.

· None of the above.

1.2 The number of binary relations on a set with n elements is:

· n 2

· 2 n

· 2n2

· None of the above

1.3 The number of binary strings of n zeros and k ones that no two ones are adjacent is

· n-1 C k

· n C k

· n C k+l

· None of the above

1.4 Consider the regular expression (0 + 1) (0 + 1)……..n times. The minimum state finite automation that recognizes the language represented by this regular expression contains

· n states

· n + I states

· n + 2 states

(d) None of the above

1.5 Context-free languages are closed under:

· Union , intersection

· Union , Kleene closure

· Intersection, complement

· Complement, Kleene Closure

1.6 Let L p be the set of all languages accepted by a PDA by final state and L E the set of all languages accepted by empty stack. Which of the following is true?

(a) L D = L E (b) L D É L E

(c) L D = L E (d) None of the above

1.7 Which of the following expressions is not equivalent to ?

· x NAND x

· x NOR x

· x NAND 1

· x NOR 1

1.9 Listed below are some operating system abstractions (in the left column) and the hardware components (in the right column)?

· Thread 1. Interrupt

· Virtual address space 2. Memory

· File system 3. CPU

· Signal 4. Disk

· (A)-2, (B)-4, (C)-3, (D)-1

· (A)-I, (B)-2, (C)-3, (D)-4

· (A)-3, (B)-2, (C)-4, (D)-1

· (A)-4, (B)-1, (C)-2, (D)-3

1.10 Which of the following disk scheduling strategies is likely to give the best through put?

· Farthest cylinder next

· Nearest cylinder next

· First come first served

· Elevator algorithm

1.11 System calls are usually invoked by using

· a software interrupt

· polling

· an indirect jump

· a privileged instruction

1.12 A sorting technique is called stable if

· it takes 0 (n log n) time

· it maintains the relative order of occurrence of non-distinct elements

· it uses divide and conquer paradigm

(d) it takes 0 (n) space.

1.13 Suppose we want to arrange the n numbers stored in any array such that all negative values occur before all positive ones. Minimum number of exchanges required in the worst case is

· n-I

· n

· n + 1

· None of the above

1.14 If one uses straight two-way, merge sort algorithm to sort the following elements in

ascending order:

20, 47, 15, 8, 9, 4, 40, 30, 12, 17

then the order of these elements after second pass of the algorithm is :

· 8,9, 15,20,47,4, 12, 17,30,40

· 8, 15,20,47,4,9,30,40, 12, 17

· 15,20,47, 4, 8, 9,12,30,40,17

· 4,8,9,15, 20,47, 12, 17,30,40

·

·

1.15 The number of articulation points of the following graph is

· 0

· 1

· 2

· 3

1.16 If n is a power of 2, then the minimum number of multiplications needed to compute a* is

· log 2n

·

· n-I

· n

1.17 Which of the following is the most powerful parsing method?

· LL (I)

· Canonical LR

· SLR

· LALR

1.18 Consider the join of a relation R with a relation S. If R has m tuples and S has n tuples then the maximum and minimum sizes of the join respectively are

· m+n and O

· mn and O

· m+ n and |m-n |

· mn and m+ n

1.19 The relational algebra expression equivalent to the following tuple calculus expression:

{t | t Î r Ù (t [A] = 10 Ù t = 20)} is :

· s (A=10vB=20) (r)

· s (A=l0) (r) È s (B=20) (r)

· s (A= 10) (r) Ç s (B=20) (r)

· s (A=IO) (r) - s (B=20) (r)

1.20 Booth's coding in 8 bits for the decimal number - 57 is

· 0 - 100 + 1000

· 0 - 100 + 100 – I

· 0 - 1 + 100 -10 + I

· 00- 10 + 100-1

1.21 The maximum gate delay for any output to appear in an array multiplier for multiplying

two n bit number is

· O(n 2)

· O(n)

· O (log n)

· O (I)

1.22 The main memory of a computer has 2 cm blocks while the cache has 2 c blocks. If the cache uses the set associative mapping scheme with 2 blocks per set, then block k of the main memory maps to the set

· (k mod m) of the cache

· (k mod c) of the cache

· (k mod 2c) of the cache

· (k mod 2 cm) of the cache

1.23 The Newton-Raphson method is to be used to find the root of the equation f (x) = 0 where Xo is the initial approximation and f 1 is the derivative of f. The method converges

· always

· only if f is a polynomial

· only if f (x o) < 0

· none of the above

1.24 Let R = (a, b, c, d, e, f) be a relation scheme with the following dependencies c ® f, e ® a, ec ® d, a ® b. Which of the following is a key for R ?

· CD

· EC

· AE

· AC

1.25 Which of the following is correct?

· B-trees are for storing data on disk and B* trees are for main memory.

· Range queries are faster on B* trees.

· B-trees are for primary indexes and B* trees are for secondary indexes.

· The height of a B* tree is independent of the number of records.

2.1 Consider two events E 1 and E 2 such that probability of E 1, Pr [E 1] = ½ probability of E 2, Pr [E 21 ] = 1/3, and probability of E 1 and E 2, Pr [E 1 and E 2] = 1/5. Which of the following statements is/are true?

· Pr [E 1 or E 2] is 2/3

· Events E 1 and E 2 are independent

· Events E 1 and E 2 are not independent

·

· 2.2 Two girls have picked 10 roses, 15 sunflowers and 15 daffodils. What is the number of ways they can divide the flowers amongst themselves?

· 1638

· 2100

· 2640

· None of the above

2.3 Let L be a set with a relation R which is transitive, anti-symmetric and reflexive and for any two elements a, b Î L let the least upper bound lub (a, b) and the greatest lower bound glb (a, b) exist. Which of the following is/are true?

· L is a poset

· L is a boolean algebra

· L is a lattice

· None of the above

2.4 If L1 is context free language and L2 is a regular language which of the following is/are false?

· L1 - L2 is not context free

· L1 Ç L2 is context free

· ~ L1 is context free

· ~ L2 is regular

2.5 Given the programming constructs (i) assignment (ii) for loops where the loop parameter cannot be changed within the loop (iii) If-then-else (iv) forward go to (v) arbitrary go to (vi) nonrecursive proce dure call (vii) recursive procedure/function call (viii) repeat loop, which constructs will you not include in a programming language such that it should be possible to program the terminates (i.e. halting) function in the same programming language.

· (ii), (iii), (iv)

· (v), (vii), (viii)

· (vi), (vii), (viii)

· (iii), (vii), (viii)

2.6 For the schedule given below, which of the following is correct:

1 Read A

2 Read B

3 Write A

4 Read A

5 Write A

6 Write B

7 Read B

8 Write B

(a) This schedule is serialisable and can occur in a scheme using 2PL protocol.

(b) This schedule is serialisable but cannot occur in a scheme using 2PL protocol.

(c) This schedule is not serialisable but can occur in a scheme using 2PL protocol.

(d) This schedule is not serialisable and cannot occur in a scheme using 2PL protocol.

2.7 Consider the schema R = (S T U V) and the dependencies S ® T, T ® U. U ® V and V ® S. Let R = (R1 and R2) be a decomposition such that R1 Ç R2 = Æ . The decomposition is

· not in 2NF

· in 2NF but not 3NF

· in 3NF but not in 2NF

· in both 2NF and 3NF

2.9 Which of the following sets of component (s) is/are sufficient to implement any arbitrary boolean function?

· XOR gates, NOT gates

· 2 to I multiplexors

· AND gates, XOR gates

· Three-input gates that output (A. B) + C for the inputs A B. and C.

2.10 A multi-user, multi-processing operating system cannot be implemented on hardware that does not support

· Address translation

· DMA for disk transfer

· At least two modes of CPU execution (privileged and non-privileged)

· Demand paging.

2.11 Which of the following is/are advantages of virtual memory?

(a) Faster access to memory on an average.

(b) Processes can be given protected address spaces.

(c) Linker can assign addresses independent of where the program will be loaded in physical memory.

(d) Programs larger than the physical memory size can be run.

2.12 Which of the following actions is/are typically not performed by the operating system when switching context from process A to process B?

(a) Saving current register values and restoring saved register values for process B.

(b) Changing address translation tables.

(c) Swapping out the memory image of process A to the disk

(d) Invalidating the translation look-aside buffer.

· 2.13 Consider the following program in a language that has dynamic scoping

var x: real;

procedure show:

begin print (x) ; end;

procedure small :

var x: real;

begin x : = 0.125; show; end:

begin x : = 0.25;

show; small

end.

Then the output of the program is :

· 0.125 0.125

· 0.25 0.25

· 0.25 0.125

· 0.125 0.25

2.14 The number of tokens in the Fortran statement DO 10I= 1.25 is

· 3

· 4

· 5

· None of the above

2.15 A grammar that is both left and right recursive for a non-terminal, is

· Ambiguous

· Unambiguous

· Information is not sufficient to decide whether it is ambiguous or unambiguous

· None of the above

2.16 The number of full and half-adders required to add 16-bit numbers is

· 8 half-adders, 8 full-adders

· 1 half-adder, 15 full-adders

· 16 half-adders, 0 full-adders

· 4 half-adders, 12 full-adders

2.17 Zero has two representations in

· Sign magnitude

· 1's complement

· 2's complement

· none of the above

· 2.18 Raid configurations of disks are used to provide

· Fault-tolerance

· High speed

· High data density

· None of the above

2.19 Arrange the following configurations for. CPU in decreasing order of operating speeds: Hard wired control, vertical microprogramming, horizontal microprogramming.

· Hard wired control, vertical micro-programming, horizontal micro-programming

· Hard wired control, horizontal micro-programming, vertical micro-programming

· Horizontal micro-programming, vertical micro-programming, hard wired control.

· Vertical micro-programming, horizontal micro-programming, hard wired control.

2.20 The minimum number of record movements required to merge five files A (with 10 records), B (with 20 records), C (with 15 records), D (with 15 records), D (with 5 records) and E (with 25 records) is:

· 165

· 90

· 75

· 65

2.21 If T 1 = 0 (1), give the correct matching for the following pairs:

(M) T n = T n-1 + n (U) T n = 0 (n)

(N) T n = T n/2 + n (V) T n = 0 (nlog n)

(0) T n =T n/2+n1ogn (W) T n=0(n 2)

(P) T n = T n-1 + log n (X) T n = 0 (log 2 n)

· M-W, N-V, O-U, P-X

· M-W, N-U, O-X, P-V

· M-V, N-W, O-X, P-U

· M-W, N-U, O-V, P-X

2.22 The main difference(s) between a ClSC and a RISC processor is/are that a RISC processor typically

· has fewer instructions

· has fewer addressing ,modes

· has more registers

· is easier to implement using hard-wired control logic

2.23 A certain processor supports only the immediate and the direct addressing modes. Which of the following programming language features cannot be implemented on this processor?

· Pointers

· Arrays

· Records

· Recursive procedures with local variable

2.24 Consider the following C function definition

int Trial (int a, int b, int c)

{

if ((a> = b)&& (c < b) return b;

else if (a> = b) return Trial (a, c, b);

else return Trial (b, a, c) ;

}

The function Trial :

· finds the maximum of a, b and c

· finds the minimum of a, b and c

· finds the middle number of a, b, c

· none of the above

2.25 Which of the following is/are correct ?

· An SQL query automatically eliminates duplicates

· An SQL query will not work if there are no indexes on the relations

· SQL permits attribute names to be repeated in the same relation

· None of the above
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Q. 1 - 30 CARRY ONE MARK EACH

1. Consider the following C function.

float f,(float x, int y) {

float p, s; int i;

for (s=1, p=1, i=1; i < y; i ++) {

p*= x/i;

s+=p;

}

return s;

}

For large values of y, the return value of the function f best approximates

· X Y

· e x

· ln (1 + x)

· X X

2. Assume the following C variable declaration

int *A [10], B [10][10];

Of the following expressions

· A[2]

· A [2] [3]

· B [1]

· B [2] [3]

which will not give compile-time errors if used as left hand sides of assignment statements in a C

program ?

· I, II, and IV only

· II, III, and IV only

· II and IV only

· IV only

3. Let P(E) denote the probability of the event E. Given P(A)= 1, P(B) = 1/2, the values of P(A \ B)

and P(B / A) respectively are

· ¼, ½

· ½, ¼

· ½, 1

· 1, ½

1. Let A be a sequence of 8 distinct integers sorted in ascending order. How many distinct pairs of sequences, Band C are there such that (i) each is sorted in ascending order, (ii) B has 5 and C has 8 elements, and (iii) the result of merging B and C gives A ? .

· 2

· 30

· 56

· 256

7. Consider the set å * of all strings over the alphabet å = (0, 1). å * with the concatenation operator for strings

· does not form a group

· forms a non-commutative group

· does not have a right identity element

· forms a group if the empty string is removed from å *

8. Let G be an arbitrary graph with n nodes and k components. If a vertex is removed from G, the number of components in the resultant graph must necessarily lie between

· k and n

· k - 1 and k + 1

· k - 1 and n - 1

· k + 1 and n-k

9. Assuming all numbers are in 2's complement representation, which of the following numbers is divisible by 11111011 ?

· 11100111

· 11100100

· 11010111

· 11011011

10. For a pipelined CPU with a single ALU, consider the following situations

· The j + 1-st instruction uses the result of the j-th instruction as an operand

· The execution of a conditional jump instruction

· The j-th and j + 1-st instructions require the ALU at the same time

Which of the above can cause a hazard?

· I and II only

· II and III only

· III only

· All the three

11. Consider an array multiplier for multiplying two n bit numbers. If each gate in the circuit has a unit delay, the total delay of the multiplier is

· Q (1)

· Q (log n)

· Q (n)

· Q (n 2)

12. Ram and Shyam have been asked to show that a certain problem Õis NP-complete. Ram shows a polynomial time reduction from the 3-SAT problem to Õ, and Shyam shows a polynomial time reduction from Õ to 3-SAT. Which of the following can be inferred from these reductions?

· Õ is NP-hard but not NP-complete

· Õ is in NP, but is not NP-complete

· Õ is NP-complete

· Õ is neither NP-hard, nor in NP

14. The regular expression 0* (10*)* denotes the same set as

· (1*0)*1*

· 0 + (0 + 10)*

· (0 + 1)* 10(0 + 1)*

· none of the above

15. If the strings of a language L .can be effectively enumerated in lexicographic (i.e., alphabetic)order, which of the following statements is true?

(a) L is necessarily finite

(b) L is regular but not necessarily finite

(c) L is context free but not necessarily regular

(d) L is recursive but not necessarily context free

16. Which of the following suffices to convert an arbitrary CFG to an LL(1) grammar ?

(a) Removing left recursion alone

(b) Factoring the grammar alone

(c) Removing left recursion and factoring the grammar

(d) None of the above

17. Assume that the SLR parser for a grammar G has n 1 states and the LALR parser for G has n 2 states. The relationship between n l and n 2 is

(a) n 1 is necessarily less than n2

(b) n 1 is necessarily equal to n2

(c) n 1 is necessarily greater than n2

(d) none of the above

18. In a bottom-up evaluation of a syntax directed definition, inherited attributes can

(a) always be evaluated

(b) be evaluated only if the definition is L-attributed

(c) be evaluated only if the definition has synthesized attributes

(d) never be evaluated

19. Suppose the numbers 7, 5, 1, 8, 3, 6, 0, 9, 4, 2 are inserted in that order into an initially empty binary search tree. The binary search tree uses the usual ordering on natural numbers. What is the in-order traversal sequence of the resultant tree?

· 7 5 1 0 3 2 4 6 8 9

· 0 2 4 3 1 6 5 9 8 7

· 0 1 2 3 4 5 6 7 8 9

· 9 8 6 4 2 3 0 1 5 7

20. Consider the following three claims

· (n + k) m = Q (n m), where k and m are constants

· 2 n + 1 = 0(2 n)

· 2 2n + 1 = 0(2 n)

Which of these claims are correct?

(a) I and II

(b) I and III

(c) II and III

(d) I, II and III

22. The usual Q (n2) implementation of Insertion Sort to sort an array uses linear search to identify the position where an element is to be inserted into the already sorted part of the array. If, instead, we use binary search to identify the position, the worst case running time will

(a) remain Q (n 2) (b) become Q (n (log n) 2)

(e) become Q (n log n) (d) become Q (n)

23. In a heap with n elements with the smallest element at the root, the 7 th smallest element can be found in time

· Q (n log n)

· Q (n)

· Q (log n)

· Q (1)

24. Which of the following statements is FALSE?

(a) In statically typed language, each variable in a program has a fixed type

(b) In un-typed languages, values do not have any types

(c) In dynamically typed languages, variables have no types

(d) In all statically typed languages, each variable in a program is associated with values of only a single type during the execution of the program

25. Using a larger block size in a fixed block size file system leads to

· better disk throughput but poorer disk space utilization

· better disk throughput and better disk space utilization

· poorer disk throughput but better disk space utilization

· poorer disk throughput and poorer disk space utilization

26. In a system with 32 bit virtual addresses and 1 KB page size, use of one-level page tables for virtual to physical address translation is not practical because of

(a) the large amount of internal fragmentation

(b) the large amount of external fragmentation

(c) the large memory overhead in maintaining page tables

(d) the large computation overhead in the translation process

27. Which of the following assertions is FALSE about the Internet Protocol (IP)?

(a) It is possible for a computer to have multiple IP addresses

(b) IP packets from the same source to the same destination can take different routes in

the network

(c) IP ensures that a packet is discarded if it is unable to reach its destination within a

given number of hops

(d) The packet source cannot set the route of an outgoing packets; the route is determined only by the routing tables in the routers on the way

28. Which of the following functionalities must be implemented by a transport protocol over and above the network protocol?

(a) Recovery from packet losses

(b) Detection of duplicate packets

(c) Packet delivery in the correct order

(d) End to end connectivity

29. Which of the following scenarios may lead to an irrecoverable error in a database system?

· A transaction writes a data item after it is read by an uncommitted transaction

· A transaction reads a data item after it is read by an uncommitted transaction

· A transaction reads a data item after it is written by a committed transaction

· A transaction reads a data item after it is written by an uncommitted transaction

Q. 31-90 CARRY TWO MARKS EACH

31. Let (S, £ ) be a partial order with two minimal elements a and b, and a maximum element c. Let P : S ® {True, False} be a predicate defined on S. Suppose that p(a) = True, P(b) = False and P(x) Þ P(y) for all x, y Î S satisfying x £ y, where Þ stands for logical implication. Which of the following statements CANNOT be true?

(a) P(x) = True for all X Î S such that x ¹ b

(b) P(x) = False for all X Î S such that x ¹ a and x ¹ c

(c) P(x) = False for all X Î S such that b £ x and x ¹ c

(d) P(x) = False for all X Î S such that a £ and b £ x

32. Which of the following is a valid first order formula? (Here a and b are first order formulae with x as their only free variable)

(a) (( " x) [ a ] Þ ( " x)[ b ]) Þ ( " x) [ a Þ b ]

(b) ( " x) [ a ] Þ ( $ x) [ a Ù b ]

(c) (( " x) [ a v b ] Þ ( $ x)[ a ]) Þ ( " x) [ a ]

(d) ( " x) [ a Þ b ] Þ (( " x)[ a ] Þ ( " x) [ b ])

33. Consider the following formula a and its two interpretations I 1 and I 2

a: ( " x) [P x Û ( " y) [Q xy Û Ø Q yy]] ==> ( " x) [ Ø P x]

I 1: Domain: the set of natural numbers

P x == 'x is a prime number

Q xy == 'y divides x'

I 2: same as I 2 except that Px = 'x is a composite number'.

Which of the following statements is true?

(a) I 1 satisfies a , I 2 does not

(b) I 2 satisfies a , I 1 does not

(c) Neither I 1 nor I 2 satisfies a

(d) Both I 1 and I 2 satisfy a

36. How many perfect matchings are there in a complete graph of 6 vertices?

· 15

· 24

· 30

· 60

37. Let f: A ® B be an injective (one-to-one) function. Define g: 2 A ® 2 B as:

g(C) = (f(x) \x Î C}, for all subsets C of A.

Define h: 2 B ® 2 A as: h(D) = { x\x Î A, f(x) Î D}, for all subsets D of B.

Which of the following statements is always true?

· g(h(D)) Í D

· g(h(D)) Ê D

· g(h(D)) Ç D = f

· g(h(D)) Ç (B-D) ¹ f

38. Consider the set {a, b, c} with binary operators + and x defined as follows:

+ a b c x a b c

a b a c a a b c

b a b c b b c a

c a c b c c c b

For example, a + c = c, c + a = a, c x b = c and b x c = a. Given the following set of equations:

(a x x)+(a x y)=c

(b x x)+(c x y)=c

the number of solution(s) (i.e., pair(s) (x, y) that satisfy the equations) is

(a) 0 (b) 1

(c) 2 (d) 3

39. Let å = (a, b, c, d, e) be an alphabet. We define an encoding scheme as follows:

g(a) = 3, g(b) = 5, g(c) = 7, g(d) = 9, g(e) = 11.

Let P i denote the i-th prime number (p 1 = 2)

For a non-empty string s = a 1...a n where each a i Î å , define f(s) = Õ n i= 1p i g(ai). For a non-empty sequence (< Sl…Sn>) of strings from å + , define

h(<s l…s n>) = Õ n i = 1 p i f(si)

Which of the following numbers is the encoding, h of a non-empty sequence of strigs ?

· 2 73 75 7

· 2 83 85 8

· 2 93 95 9

· 2 105 107 10

40. A graph G = (V,E) satisfies | E | £ 3 | V | - 6. The min-degree of G is defined as

min {degree (v)}. Therefore, min-degree of G cannot be

v Î V

· 3

· 4

· 5

· 6

44. A 1-input, 2-output synchronous sequential circuit behaves as follows:

Let Z k n k denote the number of O's and 1's respectively in initial k bits of the input

(Z k + n k = k). The circuit outputs 00 until one of the following conditions holds.

· Z k – n k = 2. In this case, the output at the k-th and all subsequent clock ticks Is 10

· N k – Z k = 2. In this case, the output at the k-th and all subsequent clock ticks is 01.

What is the minimum number of states required in the state transition graph of the above circuit?

· 5

· 6

· 7

· 8

45. The literal count of a boolean expression is the sum of the number of times each literal appears in the expression. For example, the literal count of (xy + xz') is 4. What are the minimum possible literal counts of the product-or-sum and sum-of product representations respectively of the function given by the following Karnaugh map? Here, X denotes "don't care" 

xy ® 00 01 11 10

Zw ¯

00 X 1 0 1

01 0 1 X 0

11 1 X X 0

10 X 0 0 X

· (11, 9)

· (9, 13)

· (9, 10)

· (11, 11)

THE FOLLOWING INFORMATION PERTAINS TO Q. 48-49

Consider the following assembly language program for a hypothetical processor. A, B and C are 8

bit registers. The meanings of various instructions are shown as comments.

MOVB, #0 ; B ¬ O

MOVC, #8 ; C ¬ 8

Z: CMP C, # 0 ; compare C with 0

JZX ; jump to X if zero flag is set

SUB C, # 1 ; C ¬ C-l

RRCA, # 1 ; right rotate A through carry by one bit. Thus:

; if the initial values of A and the carry

flag are a 7...a O and

; Co respectively, their values after the execution

of this

; instruction will be C 0a 7...a 1 and a 0 respectively.

JCY ; jump to Y if carry flag is set

JMPZ ; jump to Z

Y: ADD B, # 1 ; B ¬ B+l

JMPZ ; jump to Z

X:

48. If the initial value of register A is A 0, the value of register B after the program execution will be

· the number of 0 bits in A 0

· the number of 1 bits in A 0

· A 0

· 8

49. Which of the following instructions when inserted at location X will ensure that the value of register A after program execution is the same as its initial value?

· RRCA, #

· NOP ; no operation

· LRC A, # 1 ; left rotate A through carry flag by one bit

· ADD A, # 1

51. Let G = ({S), {a, b} R, S) be a context free grammar where the rule set R is

S ® a S b |S S l e

Which of the following statements is true?

(a) G is not ambiguous

(b) There exist x, y, Î L (G) such that xy Ï L(G)

(c) There is a deterministic pushdown automaton that accepts L(G)

(d) We can find a deterministic finite state automaton that accepts L(G)

52. Consider two languages L 1 and L 2 each on the alphabet å . Let f: å ® å be a

polynomial time computable bijection such that ( " x) [x Î L 1 iff f(x) Î L 2].Further,

let f -l be also polynomial time computable..

Which of the following CANNOT be true ?

(a) L 1 Î P and L 2 is finite

(b) L 1 Î NP and L 2 Î P

(c) L 1 is undecidable and L 2 is decidable

(d) L 1 is recursively enumerable and L 2 is recursive

53. A single tape Turing Machine M has two states q0 and q1, of which q0 is the starting state. The tape alphabet of M is {0, 1, B} and its input alphabet is {0, 1}. The symbol B is the blank symbol used to indicate end of an input string. The transition function of M is described in the following table

0 1 B

q0 q1, 1, R q1, 1, R Halt

q1 q1, 1, R q0, 1, L q0,B,L

The table is interpreted as illustrated below.

The entry (q1, 1, R) in row q0 and column 1 signifies that if M is in state q0 and reads 1 on the current tape square, then it writes 1 on the same tape square, moves its tape head one position to the right and transitions to state q1. Which of the following statements is true about M ?

(a) M does not halt on any string in (0 + 1) +

(b) M does not halt on any string in (00 + 1)*

(c) M halts on all string ending in a 0

(d) M halts on all string ending in a 1

54. Define languages L 0 and L 1 as follows:

L 0 = {<M, w,O> I M halts on w}

L 1 = {<M, w, 1> I M does not halts on w}

Here <M, w, i> is a triplet, whose first component. M is an encoding of a Turing Machine, second component, w, is a string, and third component, i, is a bit, Let L = L 0 È L 1. Which of the following is true?

(a) L is recursively enumerable, but is not

(b) is recursively enumerable, but L is not

(c) Both Land L are recursive

(d) Neither L nor is recursively enumerable

56. Consider the grammar shown below

S ® i E t S S ' l a

S' ® e S | e

E ® b

In the predictive parse table. M, of this grammar, the entries M[S', eJ and M[S ’, $] respectively

are

(a) {S' ® e S} and {S' ® e } (b) {S' ® e S} and {}

(c) {S' ® e } and {S' ® e } (d) {S' ® e S, S' ® e } and {S' ® e }

57. Consider the grammar shown below.

S ® CC

C ® cC | d

The grammar is

· LL (1)

· SLR (1) but not LL (1)

· LALR (1) but not SLR (1)

· LR (1) but not LALR (1)

58. Consider the translation scheme shown below

S ® TR

R ® + T {print ('+');} R | e

T ® num {print (num.val);}

Here num is a token that represents an integer and num.val represents the corresponding integer value. For an input string '9 + 5 + 2’, this translation scheme will print

· 9 + 5 + 2

· 9 5 + 2 +

· 9 5 2 + +

· + + 9 5 2

59. Consider the syntax directed definition shown below.

S ® id : = E {gen (id.place = E.place;);}

E ®E 1 + E 2 {t = newtemp ( );

gen (t = E 1. place + E 2.place;);

E.place = t}

E ® id {E.place = id.place;}

Here, gen is a function that generates the output code, and newtemp is a function that returns the name of a new temporary variable on every call. Assume that t i's are the temporary variable names generated by newtemp.

For the statement 'X: = Y + Z', the 3-address code sequence generated by this definition is

(a) X = Y + Z

(b) t 1 = Y + Z; X t 1

(c) t 1 = Y; t 2 = t 1 + Z; X = t2

(d) t 1 = Y; t 2 = Z; t 3 = t 1 + t 2; X = t 3

THE FOLLOWING INFORMATION PERTAINS TO Q. 61-62

In a permutation a 1…a n of n distinct integers, an inversion is a pair (a i, a j) such that i <j and a

i >a j

61. If all permutations are equally likely, what is the expected number of inversions in a

randomly chosen permutation of 1...n ?

(a) n(n -1)/2 (b) n(n -1)/4

(c) n(n + 1)/4 (d) 2n[log2n]

62. What would be the worst case time complexity of the Insertion Sort algorithm, if the inputs are restricted to permutations of 1...n with at most n inversions?

(a) Q (n 2) (b) Q (n log n)

(c) Q (n 1.5) (d) Q (n)

63. A data structure is required for storing a set of integers such that each of the following operations can be done in (log n) time, where n is the number of elements in the set.

· Delection of the smallest element

· Insertion of an element if it is not already present in the set

Which of the following data structures can be used for this purpose?

(a) A heap can be used but not a balanced binary search tree

(b) A balanced binary search tree can be used but not a heap

(c) Both balanced binary search tree and heap can be used

(d) Neither balanced binary search tree nor heap can be used

64. Let S be a stack of size n ³ 1. Starting with the empty stack, suppose we push the first n natural numbers in sequence, and then perform n pop operations. Assume that Push and Pop operation take X seconds each, and Y seconds elapse between the end of one such stack operation and the Blurt of the next operation. For m ³ 1, define the stack-life of m as the time elapsed from the end of Push(m) to the start of the pop operation that removes m from S. The average stacklife of an element of this stack is

· n (X+ Y)

· 3Y + 2X

· n (X+ Y)-X

· Y + 2X

66. The cube root of a natural number n is defined as the largest natural number m such that m 3 £ n. The complexity of computing the cube root of n (n is represented in binary notation) is

· O(n) but not O(n 0.5)

· O(n 0.5) but not O ((log n) k) for any constant k > 0

· O ((log n) k) for some constant k > 0, but not O ((log log n) m) for any constant m > 0

· O ((log log n) k) for some constant k > 0.5, but not O ((log log n) 0.5)

69. The following are the starting and ending times of activities A, B, C, D, E, F, G and H

respectively in chronological order: "a s b s a s a e d s a e e s f s b e d e g s e e f e h s g e h e". Here, x s denotes the starting time and X e denotes the ending time of activity X. W need to schedule the activities in a set of rooms available to us. An activity can be scheduled in a room only if the room is reserved for the activity for its entire duration. What is the minimum number of rooms required?

(a) 3 (b) 4

(c) 5 (d) 6

71. Consider the following logic program P

A (x) ¬ B (x, y), C (y)

¬ B (x, x)

Which of the following first order sentences is equivalent to P ?

(a) ( " x) [( $ y) [B (x, y) Ù C (y)] Þ A (x) ] Ù Ø ( $ x) [B(xx)]

(b) ( " x) [( " y) [B (x, y) Ù C (y)] Þ A (x) ] Ù Ø ( $ x) [B(xx)]

(c) ( " x) [( $ y) [B (x, y) Ù C (y)] Þ A (x) ] Ú Ø ( $ x) [B(xx)]

(d) ( " x) [( " y) [B (x, y) Ù C (y) Þ A (x) Ù ( $ x) [B(xx)]

72. The following resolution rule is used in logic programming:

Derive clause (P Ú Q) from clauses (P Ú B), (Q Ú Ø R)

Which of the following statements related to this rule is FALSE?

· ((P v R) Ù (Q Ú Ø R)) Þ (P v Q) is logically valid

· (P v Q) Þ ((P v R) Ù (Q Ú Ø R)) is logically valid

· (P v Q) is satisfiable if and only if (P v R) Ù (Q Ú Ø R) is satisfiable

· (P v) Þ FALSE if and only if both P and Q are unsatisfiable

THE Q FOLLOWING INFORMATION PERTAINS TO Q. 73-741

The following program fragment is written in a programming language that allows variables and

does not allow nested declarations of functions.

global int i = 100, j =5; ,

void P (x) {

int i = 10;

print (x + 10);

i = 200;

j = 20;

print (x);

}

main ( ) {P (i + j);}

73. If the programming language uses static scoping and call by need parameter passing

mechanism, the values printed by the above program are

(a) 115, 220 (b) 25, 220

(c) 25, 15 (d) 115,105

74. If the programming language uses dynamic scoping and call by name parameter

passing mechanism, the values printed by the above program are

(a) 115,220 (b) 25, 220

(c) 25, 15 (d) 115, 105

75. Consider the following class definitions in a hypothetical Object Oriented language that supports inheritance and uses dynamic binding. The language should not be assumed to be either

Java or C++, though the syntax is similar.

Class P { Class Q subclass of P {

void f (int i) { void f (int i) {

print (i); print (2*i);

} }

} }

Now consider the following program fragment:

P x = new Q ( );

Q y = new Q ( );

P z = new Q ( );

x.f (1); ((P) y).f(1); z.f(1);

Here ( (P) y) denotes a typecast of y to P. The output produced by executing the above program

fragment will be

· 1 2 1

· 2 1 1

· 2 1 2

· 2 2 2

76. Which of the following is NOT an advantage of using shared, dynamically linked libraries as opposed to using statically linked libraries?

(a) Smaller sizes of executable files

(b) Lesser overall page fault rate in the system

(c) Faster program startup

(d) Existing programs need not be re-linked to take advantage of newer versions of libraries

77. A uni-processor computer system only has two processes, both of which alternate 10ms CPU bursts with 90ms I/O bursts. Both the processes were created at nearly the same time. The I/O of both processes can proceed in parallel. Which of the following scheduling strategies will result in the least CPU utilization (over a long period of time) for this system?

· First come first served scheduling

· Shortest remaining time first scheduling

· Static priority scheduling with different priorities for the two processes

· Round robin scheduling with a time quantum of 5 ms.

A processor uses 2-level page tables for virtual to physical address translation. Page tables for both levels are stored in the main memory. Virtual and physical addresses are both 32 bits wide. The memory is byte addressable. For virtual to physical address translation, the 10 most significant bits of the virtual address are used as index into the first level page table while the next 10 bits are used as index into the second level page table. The 12 least significant bits of the virtual address are used as offset within the page. Assume that the page table entries in both levels of page tables are 4 bytes wide. Further, the processor has a translation look-aside buffer (TLB), with a hit rate of 96%. The TLB caches recently used virtual page numbers and the corresponding physical page numbers. The processor also has a physically addressed cache with a hit rate of 90%. Main memory access time is 10 ns, cache access time is 1 ns, and TLB access

time is also 1 ns. 78. Assuming that no page faults occur, the average time taken to access a virtual address is approximately (to the nearest 0.5 ns)

· 1.5 ns

· 2 ns

· 3 ns

· 4 ns

79. Suppose a process has only the following pages in its virtual address space: two contiguous code pages starting at virtual address 0x00000000, two contiguous data pages starting at virtual address OxO0400000, and a stack page starting at virtual address 0xFFFFF000. The amount of memory required for storing the page tables of this process is

· 8 KB

· 12 KB

· 16 KB

· 20 KB

THE FOLLOWING INFORMATION TO Q. 80-81

Suppose we want to synchronize two concurrent processes P and Q using binary semaphores S

and T. The code for the processes P and Q is shown below.

Process P: Process Q:

while (1) { while (1) {

W: Y:

print '0’; print '1'

print '0'; print '1'

X: z:

} }

Synchronization statements can be inserted only at points W, X, Y and Z

80. Which of the following will always lead to an output staring with '001100110011' ?

· P(S) at W, V(S) at X, P(T) at Y, V(T) at Z, S and T initially 1

· P(S) at W, V(T) at X, P(T) at Y, V(S) at Z, S initially I, and T initially 0

· p(S) at W, V(T) at X, p(T) at Y, V(S) at Z, S and T initially 1

· P(S) at W, V(S) at X, p(T) at Y, V(T) at Z, S initially 1, and T initially 0

81. Which of the following will ensure that the output string never contains a substring of the form 0.1"0 or 10"1 where n is odd?

· p(S) at W, V(S) at X, p(T) at Y, V(T) at Z, S and T initially 1

· P(S) at W, V(T) at X, p(T) at Y, V(S) at Z, Sand T initially 1

· P(S) at W, V(S) at X, P(S) at Y, V(S) at Z, S initially 1

· V(S) at W, V(T) at X, P(S) at Y, P(T) at Z,S and T initially 1

82. The subnet mask for a particular network is 255.255.31.0. Which of the following pairs of IP addresses could belong to this network?

(a) 172.57.88.62 and 172.56.87.233

(b) 10.35.28.2 and 10.35.29.4

(c) 191.203.31.87 and 191.234.31.88

(d) 128.8.129.43 and 128.8.161.55

83. A 2km long broadcast LAN has 10 7 bps bandwidth and uses CSMA/CD. The signal travels along the wire at 2 x 10 8 m/s. What is the minimum packet size that can be used on this network?

· 50 bytes

· 100 bytes

· 200 bytes

· None of the above

84. Host A is sending data to host B over a full duplex link. A and B are using the sliding window protocol for flow control. The send and receive window sizes are 5 packets each. Data packets (sent only from A to B) are all 1000 bytes long and the transmission time for such a packet is 50 ms. Acknowledgement packets (sent only from B to A) are very small and require negligible transmission time. The propagation delay over the link is 200 m S. What is the maximum achievable throughput in this communication?

(a) 7.69 x 10 6 bps (b) 11.11 x 10 6 bps

(c) 12.33 x 10 6 bps (d) 15.00 x 10 6 bps

85. Consider the following functional dependencies in a database:

Date _ of _ Birth ® Age Age ® Eligibility

Name ® Roll _number Roll _number ® Name

Course _number ® Course _name Course _ number ® Instructor

(Roll_ number, Course _number) ® Grade

The relation (Roll _ number, Name, Date_of_birth, Age) is

(a) in second normal form but not in third normal form

(b) in third normal form but not in BCNF

(c) in BCNF

(d) in none of the above

86. Consider the set of relations shown below and the SQL query that follows:

Students: (Roll _ number, Name, Date _ of _birth)

Courses: (Course _ number, Course _name, Instructor)

Grades: (Roll _ number, Course _ number, Grade)

select distinct Name

from Students, Courses, Grades

where Students. Roll _number = Grades. Roll _number

and Courses. Instructor = Korth

and Courses. Course _number = Grades. Course _number

and Grades. grade = A

Which of the following sets is computed by the above query ?

(a) Names of students who have got an A grade in all courses taught by Korth

(b) Names of students who have got an A grade in all courses

(c) Name of students who have got an A grade in at least one of the courses taught by

Korth

(d) None of the above

87. Consider three data items D1, D2, and D3, and the following execution schedule

of transactions T1, T2, and T3. In the diagram, R(D) and W(D) denote the actions

reading and writing the data item D respectively.

T1 T2 T3

R (D3);

R (D2);

W (D2);

R (D2);

R (D3);

Time R(D1);

W(Dl);

W(D2);

W(D3);

R(Dl);

R(D2);

W(D2);

W(Dl);

· The schedule is serializable as T2; T3; T1

· The schedule is serializable as T2; T1; T3

· The schedule is serializable as T3; T2; T1

· The schedule is not serializable

88. In the following C program fragment, j, k n and TwoLog_n are integer variables, and A is an array of integers. The variable n is intialized to an integer ³ 3, and TwoLog _n is initialized to the

value of2* é iog 2(n) ù

for (k = 3; k < = n; k++)

A [k} = 0;

for (k=2; k <= TwoLog_n; k++)

for (j=k + 1; j <= n; j++)

A [j] = A (j] || (j%k);

for (j=3; j <= n; j++)

if (!A[j]) print f ("%d ",j);

The set of numbers printed by this program fragment is

(a) {m | m £ n, ( $ i) [m = i!]} (b) {m | m £ n, ( $ i) [m = i 2]}

(c) {m I m £ n, m is prime} (d) {}

89. Consider the C program shown below.

# include <stdio.h>

#define print (x) print f ("%d", x)

intx;

void Q (int z) {

z + = x; print (z);

}

void p (int *y) {

int x = *y+2;

Q (x); *y = x-1;

print (x)

}

main (void) {

x=5;

p (&x);

print (x);

}

The output of this program is

· 1276

· 22 12 11

· 14 6 6

· 766

90. Consider the function f defined below.

struct item {

int data;

struct item * next;

};

int, f(struct item *p) {

return ((p = = NULL) | | (p - > next = = NULL) ||

(( P-> data < = p - > next - > data) &&

f (p - > next)));

}

For a given linked list p, the function f returns 1 if and only if

· the list is empty or has exactly one element

· the elements in the list are sorted in non-decreasing order of data value

· the elements in the list are sorted in non-increasing order of data value

· not all elements in the list have the same data value.
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· The rank of the matrix

is

· 4

· 2

· 1

· O

1.2 The trapezoidal rule for integration gives exact result when the integrand is a polynomial of,degree

· 0 but not 1,

· 1 but not 0

· 0 or 1

· 2

1.3 The solution to the recurrence equation T(2 k ) = 3 T(2 k-l) + 1, T(1) = 1 is:

· 2k

· (3 k+1 - 1)/2

· 3 log 2 k

· 2 log 3 k

1.4 The minimum number of colours required to colour the vertices of a cycle with n nodes in,such a way that no two adjacent nodes have the same colour is:

· 2

· 3

· 4

· n – 2 ë n/2 û + 2

1.5 In the worst case, the number of comparisons needed to search a singly linked list

of length n for a given element is

· log 2 n

· n/2

· log 2 n – 1

· n

1.6 Which of the following is true?

· The set of all rational negative numbers forms a group under multiplication.

· The set of all non-singular matrices forms a group under multiplication.

· The set of all matrices forms a group under multiplication.

· Both B and C are true.

1.7 The language accepted by a Pushdown Automaton in which the stack is limited to 10 items is best described as

· Context Free

· Regular

· Deterministic Context Free

· Recursive

1.8 If X then Y unless Z" is represented by which of the following formulas in

propositional logic ? (" Ø " is negation, " Ù " is conjunction, and " ® " is implication)

· (X Ù Ø Z) ® Y

· (X Ù Y) ® Ø Z

· X ® (Y Ù Ø Z)

· (X ® Y) Ù Ø Z

1.9 A device employing INTR line for device interrupt puts the CALL instruction on the data bus while

· INTA is active

· HOLD is active

· READY is active

· None of the above

1.10 In 8085 which of the following modifies the program counter?

· Only PCHL instruction

· Only ADD instructions

· Only JMP and CALL instructions

· All instructions

1.11 In serial data transmission, every byte of data is padded with a '0' in the beginning

and one, or two ‘1's at the end of byte because

· Receiver is to be synchronized for byte reception

· Receiver recovers lost '0's and '1's from these padded bits

· Padded bits are useful in parity computation

· None of the above.

1.12 . Minimum sum of product expression for f(w,x,y,z) shown in Karnaugh-map below is wx ®

yz ¯ 00 01 11 10

00 0 1 1 0

01 X 0 0 1

11 X 0 0 I

10 0 I 1 x

A. xz +y'z

B. xz' + zx'

C. x'y + zx'

D. None of the above

1.13 Which of the following is not a form of memory?

· instruction cache

· instruction register

· instruction opcode

· translation look aside buffer

1.14 The decimal value 0.25

· is equivalent to the binary value 0.1

· is equivalent to the binary value 0.01

· is equivalent to the binary value 0.00111…

· cannot be represented precisely in binary

1.15. The 2's complement representation of the decimal value -15 is

· 1111

· 11111

· 111111

· 10001

1.16. Sign extension is a step in

· floating point multiplication

· signed 16 bit integer addition

· arithmetic left shift

· converting a signed integer from one size to another

· In the C language

· At most one activation record exists between the current activation record and the

activation record for the main

· The number of activation records between the current activation record and the activation record for the main depends on the actual function calling sequence.

· The visibility of global variables depends on the actual function calling sequence.

· Recursion requires the activation record for the recursive function to be saved on a

different stack before the recursive function can be called.

1.18 The- results returned by functions under value-result and reference parameter passing conventions

· Do not differ

· Differ in the presence of loops

· Differ in all cases

· May differ in the presence of exceptions

· Relation R with an associated set of functional dependencies, F, is, decomposed into BCNF.

The redundancy (arising out of functional dependencies) in the resulting set of relations is

· Zero

· More than zero but less than that of an equivalent 3NF decomposition

· Proportional to the size of P+

· Indeterminate

1.20 With regard to the expressive power of the formal relational query languages, which of the following statements is true?

· Relational algebra is more powerful than relational calculus

· Relational algebra has the same power as relational calculus

· Relational algebra has the same power as Safe relational calculus

· None of the above

1.21 In 2's complement addition, overflow

· is flagged whenever there is carry from sign bit addition

· cannot occur when a positive value is added to a negative value

· is flagged when the carries from sign bit and previous bit match

· None of the above

1.22 Which of the following scheduling algorithms is non-preemptive?

· Round Robin

· First-In First-Out

· Multilevel Queue Scheduling

· Multilevel Queue Scheduling with Feedback

1.23 The optimal page replacement algorithm will select the page that

· Has not been used for the longest time in the past.

· Will not be used for the longest time in the future .

· Has been used least number of times.

· Has been used most number of times.

1.24 In the absolute addressing mode

· the operand is inside the instruction

· the address of the operand is inside the instruction

· the register containing the address of the operand is specified inside the instruction

· the location of the operand is implicit

1.25 Maximum number of edges in a n - node undirected graph without self loops is

· n 2

· n (n-1)/2

· n-1

· (n+1)(n)/2

CS2. This question consists of TWENTY FIVE sub-questions, 2.1 to 2.25, of TWO marks each. For each of the sub-questions, four alternatives, A, B, C, and D are provided. Choose the most appropriate alternative and darken its bubble on the OBJECTIVE RESPONSE SHEET (ORS) against the corresponding sub-question number using a soft HB pencil. Do not darken more than one bubble for any sub-question. Do not use the ORS for any rough work. You may use the Answer Book (last few pages) for any rough work.

2.3. Let f(A,B} = A' +B . Simplified expression for function f (f(x+y.y),z) is

· x' +z

· xyz'

· xy' + z

· None of the above.

2.4. What are the states of the Auxiliary Carry (AC) and Carry Flag (CY) after executing the following 8085 program?

MVI H, 5DH

MVI L , 6BH

MOV A, H

ADD L

· AC= 0 and CY =0

· AC= 1 and CY= 1

· AC= 1 and CY=O

· AC = 0 and CY = 0

2.6 The performance of a pipelined processor suffers if

· the pipeline stages have different delays

· consecutive instructions are dependent on each other

· the pipeline stages share hardware resources

· all of the above

2.7 Horizontal microprogramming

· does not require use of signal decoders

· results in larger sized microinstructions than vertical microprogramming

· uses one bit for each control signal

· all of the above.

2.8 Consider the following declaration of a 'two-dimensional array in C:

char a[100][100];

Assuming that the main memory is byte-addressable and that the array is stored starting from memory address 0, the address of a[40][50] is

· 4040

· 4050

· 5040

· 5050

2.9. The number of leaf nodes in a rooted tree of n nodes, with each node having 0 or 3 children is:

· n/2

· (n-1)/3

· (n-1)/2

· (2n+1)/3

2.10. Consider the following algorithm for searching for a given number x in an unsorted - array

A[1..n] having n distinct values:

· Choose an i uniformly at random from 1..n;

· If A[i] = x then Stop else Goto 1;

Assuming that x is present in A, what is the expected number of comparisons made by the

algorithm before it terminates?

· n

· n-l

· 2n

· n/2

2.11. The running time of the following algorithm

Procedure A(n)

If n <= 2 return(1) else return (A ( é Ö n ù ));

is best described by

· O(n)

· O(log n)

· O(1og log n)

· O(1)

2.12. A weight-balanced tree is a binary tree in which for each node. The number of nodes in the left sub tree is at least half and at most twice the number of nodes in the right sub tree. The maximum possible height (number of nodes on the path from the root to the farthest leaf) of such a tree on n nodes is best described by which of the following?

· log 2 n

· log 4/3 n

· log 3 n

· log 3/2 n

2.13. The smallest finite automaton which accepts the language

{x | length of x is divisible by 3} has .

A. 2 states

B. 3 states

C. 4 states

D. 5 states

2.14. Which of the following is true?

· The complement of a recursive language is recursive.

· The complement of a recursively enumerable language is recursively enumerable.

· The complement of a recursive language is either recursive or recursively enumerable.

· The complement of a context-free language is context-free.

· The Newton-Raphson iteration X n+l == (X n/2) + 3/(2X n)

can be used to solve the equation

· X 2 =3

· X 3=3

· X 2=2

· X 3=2

2.16 Four fair coins are tossed simultaneously. The probability that at least one head and one tail turn up is

· 1/16

· 1/8

· 7/8

· 15/16

2.17 The binary relation S = f (empty set) on set A = { 1,2,3} is

· Neither reflexive nor symmetric

· Symmetric and reflexive

· Transitive and reflexive.

· Transitive and symmetric

2.18 The C language is.

· A context free language

· A context sensitive language

· A regular language

· Parsable fully only by a Turing machine

2.19. To evaluate an expression without any embedded function calls

· One stack is enough

· Two stacks are needed

· As many stacks as the height of the expression tree are needed

· A Turing machine is needed in the general case

2.20 Dynamic linking can cause security concerns because

· Security is dynamic

· The path for searching dynamic libraries is not known till runtime

· Linking is insecure

· Cryptographic procedures are not available for dynamic linking

· Which combination of the following features will suffice to characterize an OS as a multiprogrammed OS?

· More than one program may be loaded into main memory at the same time for execution.

· If a program waits for certain events such as I/O. another program is immediately

scheduled for execution.

· If the execution of a pr ogram terminates, another program is immediately scheduled for execution.

· a

· a and b

· a and c

· a, b, and c

2.22 In the index allocation scheme of blocks to a file, the maximum possible size of the file depends on .

· the size of the blocks, and the size of the address of the blocks.

· the number of blocks used for the index, and the size of the blocks.

· the size of the blocks, the number of blocks used for the index, and the size of the

address of the blocks.

d. None of the above

2.23 A B + -tree index is to be built on the Name attribute of the relation STUDENT. Assume that all student names are of length 8 bytes, disk blocks are of size 512 bytes, and index pointers are of size 4 bytes. Given this scenario, what would be the best choice of the degree (i.e. the number of pointers per node) of the B+ -tree? .

· 16

· 42

· 43

· 44

2.24 Relation R is decomposed using a set functional dependencies, F, and relation S is

decomposed using another set of functional dependencies, G. One decomposition is definitely BCNF, the other is definitely 3NF, but it is not known which is which. To make a guaranteed identification, which one of the following tests should be used on the decompositions? (Assume that the closures of F and G are available).

· Dependency-preservation

· Loss less-join

· BCNF definition

· 3NF definition

2.25 From the following instance of a relation schema R (A,B,C), we can conclude that:

A B C

1 1 1

1 1 0

2 3 2

2 3 2

· A functionally determines B and B functionally determines C

· A functionally determines B and B does not functionally determine C

· B does not functionally determine C

· A does not functionally determine B and B does not functionally determine C
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1.1 Consider the following statements:

S1 : The sum of two singular n x n matrices may be non-singular

S2 : The sum of two n x n non-singular matrices may be singular

Which of the following statements is correct?

· Both S1 and S2 are true

· S1 is true, S2 is false

· S1 is false, S2 is true

· S1 and S2 are both false

1.2 Consider the following relations:

R1 (a, b) if f(a + b) is even over the set of integers

R2 (a, b) if f(a + b) is odd over the set of integers

R3 (a, b) if f a.b > 0 over the set of non-zero rational numbers

R4 (a, b) iff |a - b | £ 2 over the set of natural numbers

Which of the following statements is correct?

· R1 and R2 are equivalence relations, R3 and R4 are not

· R1 and R3 are equivalence relations, R2 and R4 are not

· R1 and R4 are equivalence relations, R2 and R3 are not

· R1, R2, R3 and R4 are all equivalence relations

1.3 Consider two well-formed formulas in prepositional logic

Fl : P Þ Ø P F2 : (P Þ Ø P) v ( Ø P Þ P)

Which of the following statements is correct?

· F1 is satisfiable, F2 is valid

· F1 unsatisfiable, F2 is satisfiable

· F1 is unsatisfiable, F2 is valid

· F1 and F2 are both satisfiable.

· Consider the following two statements:

S1: {O 2n |n ³ l} is a regu1ar language

S2: { O m 1 n O m+n lm ³ l and n ³ l} is a regu1ar language

Which of the following statements is correct?

· Only S1 is correct

· Only S2 is correct

· Both S1 and S2 are correct

· None of S1 andS2 is correct

1.5 Which of the following statements in true?

(a) If a language is context free it can always be accepted by a deterministic push-down

automaton

(b) The union of two context free languages is context free

(c) The intersection of two context free languages is context free

(d) The complement of a context free language is context free

1.6 Given an arbitrary non-deterministic finite automaton (NFA) with N states, the maximum number of states in an equivalent minimized DFA is at least

(a) N 2 (b) 2 N

(c) 2N (d) N!

1.7 More than one word are put in one cache block to

(a) exploit the temporal locality of reference in a program

(b) exploit the spatial locality of reference in a program

(c) reduce the miss penalty

(d) none of the above

1.8 Which of the following statements is false? .

· Virtual memory implements the translation of a program's address space into physical

memory address space

· Virtual memory allows each program to exceed the size of the primary memory

· Virtual memory increases the degree of multiprogramming

· Virtual memory reduces the context switching overhead

· A low memory can be connected to 8085 by using

· INTER

·

· HOLD

· READY

· Suppose a processor does not have any stack pointer register. Which of the following

statements is true?

· It cannot have subroutine call Instruction,

· In can have subroutine call instruction, but no nested subroutine calls

(c) Nested subroutine calls are possible, but interrupts are not

(d) All sequences of subroutine calls and also interrupts are possible

1.11 Given the following Karnaugh map, which one of the following represents the minimal Sum-Of-Products of the map?

wx ® 00 01 11 10

Yz ¯

00 0 X 0 X

01 X 1 X 1

11 0 X 1 0

10 0 1 X 0

· xy+y'z (b) wx'y'+xy+xz

(c)w'x+y'z+xy (d) xz+y

1.12 A processor needs software interrupt to

· test the interrupt system of the processor

· implement co-routines

(c) obtain system services which need execution of privileged instructions

(d) return from subroutine

1.13 A CPU has two modes - privileged and non-privileged. In order to change the mode from privileged to non-privileged

· a hardware interrupt is needed

· a software interrupt is needed

· a privileged instruction (which does not generate an interrupt) is needed

· a non-privileged instruction (which does not generate an interrupt) is needed

1.14 Randomized quick sort is an extension of quick sort where the pivot is chosen randomly. What is the worst-case complexity of sorting n numbers using randomized quick sort?

· O(n)

· O(n log n)

· O (n 2)

· O(n!)

1.15 Consider an array representation of an n element binary heap where the elements are stored from index 1 to index n of the array. For the element stored at index i of the array (i £ n), the index of the parent is

· i-I

· ë i/2 û

· é i/21 ù

· (i+1)/2

1.16 Let f(n) = n 2 1 g n and g(n) = n (1 g n) 10 be two positive functions of n. Which of the following statements is correct ?

· f(n) = O(g(n) and g(n) ¹ O(f(n))

· g(n) = O(f(n) and f(n) ¹ O(g(n))

· f(n) ¹ O(g(n)) and g(n) ¹ O(f(n))

(d) f(n) = O(g(n)) and g(n) = O(f(n))

1.17 The process of assigning load addresses to the various parts of the program and adjusting the code and date in the program to reflect the assigned addresses is called

(a) Assembly (b) Parsing

(c) Relocation (d) Symbol resolution

1.18 Which of the following statements is false?

· An unambiguous grammar has same leftmost and rightmost derivation

· An LL(1) parser is a top-down parser

· LALR is more powerful than SLR

(d) An ambiguous grammar can never be LR(k) for any k

1.19 Consider a set of n tasks with known runtimes r 1, r 2, ... r n to be run on a uniprocessor machine. Which of the following processor scheduling algorithms will result in the maximum throughput?

(a) Round-Robin (b) Shortest-Job-First

(c) Highest-Response-Ratio-Next (d) First-Come-First-Served

1.20 Where does the swap space reside ?

(a) RAM (b) Disk

(c) ROM (d) On-chip cache

1.21 Consider a virtual memory system with FIFO page replacement policy. For an arbitrary page access pattern, increasing the number of page frames in main memory will

· always decrease the number of page faults

· always increase the number of page faults

· some times increase the number of page faults

· never affect the number of page faults

1.22 Which of the following requires a device driver?

· Register

· Cache

· Main memory

· Disk

1.23 Consider a schema R(A, B, C, D) and functional dependencies A ® B and C ® D. Then the decomposition of R into R 1 (AB) and R 2(CD) is

· dependency preserving and loss less join

· loss less join but not dependency preserving

· dependency preserving but not loss less join

· not dependency preserving and not loss less join

1.24 Suppose the adjacency relation of vertices in a graph is represented in a table Adj(X, Y). Which of the following queries cannot be expressed by a relational algebra expression of constant length?

(a) List all vertices adjacent to a given vertex

· List all vertices which have self loops

· List all vertices which belong to cycles of less than three vertices

· List all vertices reachable from a given vertex

1.25 Let r and s be two relations over the relation schemes R and S respectively, and let A be an attribute in R. Then the relational algebra expression s A=a (r |X| s) is always equal to 

(a) s A=a (r) (b) r

(e) s A=a (r) |X| s (d) none of the above

2. This question consists of (TWENTY FIVE) sub-questions (2.1- 2.25) of TWO marks each. For each of the sub-questions, four possible answers (A, B, C and D) are given, out of which only one is correct. Answer each sub-question by darkening the appropriate bubble on the OBJECTIVE RESPONSE SHEET (ORS) using a soft HB pencil. Do not use the ORS for any rough work. You may like to use the Answer Book for any rough work, if needed.

2.1 How many 4-digit even numbers have all 4 digits distinct?

(a) 2240 (b) 2296

(c) 2620 (d) 4536

2.2 Consider the following statements:

S1 : There exist infinite sets A, B, C such that A Ç (B È C) is finite.

S2: There exist two irrational numbers x and y such that (x +y) is rational. Which of the following

is true about S1 and S2 ?

· Only S1 is correct

· Only S2 is correct

· Both S1 and S2 are correct

· None of S1 and S2 is correct

2.3 Let f : A ® B be a function, and let E and F be subsets of A. Consider the following statements about images.

S1 :f (E È F)=f (E) È f (F)

S2 :f (E Ç F)=f(E) Ç f (F)

Which of the following is true about S1 and S2 ?

· Only S1 is correct

· Only S2 is correct

· Both S1 and S2 are correct

· None of S1 and S2 is correct

2.4 Seven (distinct) car accidents occurred in a week. What is the probability that they all occurred on the same day?

· 1/7 7

· 1/7 6

· 1/2 7

· 7/2 7

2.5 Consider a DFA over S = {a, b} accepting all strings which have number of a's divisible by 6 and number of b's divisible by 8. What is the minimum number of states that the DFA will have?

· 8

· 14

· 15

· 48

· Consider the following languages:

L1={w w l w Î {a,b}*}

L2={ww R | w Î {a, b}*, w R is the reverse of w}

L3 = { 0 2i | i is an integer}

L4 = {O i2| i is an integer}

Which of the languages are regular?

· Only L1 and L2

· Only L2, L3, and L4

· Only L3 and L4

· Only L3

2.7 Consider the following problem X .

Given a Turing machine M over the input alphabet å , any state q of M and a word W Î S *, does the computation of M on w visit the state q ? Which of the following statements about X is correct?

· X is decidable

· X is undecidable but partially decidable

· X is undecidable and not even partially decidable.

· X is not a decision problem

2.9 Which is the most appropriate match for the items in the first column with the items in the second column ?

X Indirect Addressing I. Array implementation

Y Indexed Addressing II. Writing relocatable code

Z. Base Register Addressing III. Passing array as parameter

· (X. III), (Y, I), (Z, II)

· (X, II), (Y, III), (Z, I)

· (X, III), (Y, II), (Z, I)

· (x, I), (Y, III), (Z, II)

2.14 Consider an undirected unweighted graph G. Let a breadth-first traversal of G be done starting from a node r. Let d(r, u) and d(r, v) be the lengths of the shortest paths from r to u and v respectively, in G. lf u is visited before v during the breadth-first traversal, which of the following statements is correct?

· d(r, u) < d (r, v)

· d(r, u) > d(r, v)

· d(r, u) £ d (r, v)

· None of the above

2.15 How many undirected graphs (not necessarily connected) can be constructed out of a given set V= {V 1, V 2,…V n} of n vertices?

· n(n-l)/2

· 2 n

· n!

· 2 n(n-1)/2

2.16 What is the minimum number of stacks of size n required to implement a queue of size n ?

(0) One (b) Two

(c) Three (d) Four

· What is printed by the print statements in the program P1 assuming call by reference

parameter passing?

Program Pl ( )

{

x=10;

y=3;

func1(y, x, x);

print x;

print y;

,

func1 (x, y, z)

{

y=y+4;

z=x+y+z;

}

· 10,3

· 31,3

· 27,7

· None of the above

2.18 Consider the following three C functions :

[PI] int * g (void)

{

int x= 10;

return (& x);

}

[P2] int * g (void)

{

int * px;

*px= 10;

return px;

}

[P3] int * g (void)

{

int * px;

px = (int *) malloc (sizeof(int));

*px= 10;.

return px;

}

Which of the above three functions are likely to cause problems with pointers?

(a) OnlyP3 (b) Only P1 and P3

(c) Only P1 and P2 (d) P1,P2,andP3

2.19 Consider the following program

Program P2

Var n: int:

procedure W (var x: int)

begin

x=x+1;

print x;

end

procedure D

begin

var n: int;

n=3;

W(n); .

end

begin \\beginP2

n=10;

D;

end

If the language has dynamic scoping and parameters are passed by reference, what will be

printed by the program?

· 10

· 11

· 3

· None of the above

2.20 Which of the following does not interrupt a running process? .

(a) A device (b) Timer

(c) Scheduler process (d) Power failure

2.21 Consider a machine with 64 M B physical memory and a 32-bit virtual address space. If the page size is 4KB, what is the approximate size of the page table?

(a) 16 MB (b) 8 MB

(c) 2 MB (d) 24 MB

2.22 Consider Peterson's algorithm for mutual exclusion between two concurrent processes i and j. The program executed by process is shown below.

repeat

flag [i] = true;

turn = j;

while ( P ) do no-op;

Enter critical section, perform actions, then exit critical section

flag [ i ] = false;

Perform other non-critical section actions.

until false;

For the program to guarantee mutual exclusion, the predicate P in the while loop should be

· flag [j] = true and turn = i

· flag [j] = true and turn = j

· flag [i] = true and turn = j

· flag [i] = true and turn = I

2.23 R (A, B, C, D) is a relation. Which of the following does not have a loss less join, dependency preserving BCNF decomposition?

· A ® B,B ® CD

· A ® B,B ® C, C ® D

· AB ® C,C ® AD

· A ® BCD

2.24 Which of the following relational calculus expressions is not safe?

· {t | $ u Î R 1 (t [A] = u [A] ) Ù Ø $ s Î R 2 (t [A] = s [A]) }

· {t | " u Î R 1(u [A] = "x" Þ $ s Î R 2 (t [A] = s [A] Ù s [A] = u [A] )) }

· {t | Ø (t Î R 1)}

· {t | $ u Î R 1 (t [A] = u [A] ) Ù $ s Î R 2 (t [A] = s [A]) }

2.25 Consider a relation geq which represents "greater than or equal to", that is, (x, y) Î geq only

if y ³ x.

create table geq

(Ib integer not null

ub integer not null

primary key Ib

foreign key (ub) references geq on delete cascade)

Which of the following is possible if a tuple (x, y) is deleted?

· A tuple (z, w) with z > y is deleted

· A tuple (z, w) with z > x is deleted

· A tuple (z, w) with w < x is deleted

· The deletion of (x, y) is prohibited
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1. This question consists of 23 (TWENTY THREE) multiple-choice questions, each carrying one mark. For each question (1. 1-1. 23), four alternatives (a, b, c and d) are given, out of which only one is correct. Write the correct answers in the boxes corresponding to the questions only on the FIRST sheet of the answer book. ( 23 X l = 23)

1.1 The minimum number of cards to be dealt from an arbitrarily shuffled deck of 52 cards to guarantee that three cards are from some same suit is

· 3

· 8

· 9

· 12

1.2 An n x n array v is defined as follows:v [i, j] = i-j for all i, j, 1 £ i £ n, 1 £ j £ n

The sum of the elements of the array v is

· 0

· n-1

· n 2 - 3n + 2

· n 2 (n + 1) /2

1.4 Let S and T be languages over S = {a, b} represented by the regular expressions (a + b *) *and (a + b) *, respectively. Which of the following is true?

· S Ì T

· T Ì S

· S = T

· S Ç T = f

1.5 Let L denotes the language generated by the grammar S ® 0S0/00. Which of the following is true?

· L = 0 +

· L is regular but not 0 +

· L is context free but not regular

· L is not context free

1.6 The number 43 in 2's complement representation is

· 01010101

· 11010101

· 00101011

· 10101011

1.7 To put the 8085 microprocessor in the wait state

· lower the-HOLD input

· lower the READY input

· raise the HOLD input

· raise the READY input

1.8 Comparing the time T1 taken for a single instruction on a pipelined CPU with time T2 taken on a non pipelined but identical CPU, we can say that

· T1 £ T2

· T1 ³ T2

· T1< T2

· T1 is T2 plus the time taken for one instruction fetch cycle

1.9 The 8085 microprocessor responds to the presence of an interrupt

· as soon as the TRAP pin becomes 'high'

· by checking the TRAP pin for 'high' status at the end of each instruction fetch

· by checking the TRAP pin for 'high' status at the end of the execution of each instruction

· by Checking the TRAP pin for 'high' status at regular intervals

1.10 The most appropriate matching for the following pairs

X: Indirect addressing 1 : Loops

Y: Immediate addressing 2 : Pointers

Z: Auto decrement addressing 3: Constants

is

· X-3, Y-2, Z-1

· X-I, Y-3, Z-2

· X-2, Y-3, Z-1

· X-3, Y-l, Z-2

1.11 The following C declarations

struct node {

int i;

float j ;

};

struct node *s[10] ;

define s to be

(a) An array, each element of which is a pointer to a structure of type node

(b) A structure of 2 fields, each field being a pointer to an array of 10 elements

(c) A structure of 3 fields: an integer, a float, and an array of 10 elements

(d) An array, each element of which is a structure of type node

1.12 The most appropriate matching for the following pairs

X: m = malloc (5); m=NULL; 1 : using dangling pointers

Y: free (n) ; n-> value=5; 2 : using uninitialized pointers

Z: char *p; *p = 'a' ; 3 : lost memory is

· X-I, Y-3, Z-2

· X-2, Y-l, Z-3

· X-3, Y-2, Z-l

· X-3, Y-l, Z-2

1.13 The most appropriate matching for the following pairs

X: depth first search 1: heap

Y: breadth-first search 2: queue

Z: sorting 3: stack is

· X-l,Y-2; Z-3

· X-3, Y-l, Z-2

· X-3, Y-2, Z-l

· X-2, Y-3, Z-l

1.14 Consider the following nested representation of binary trees: (X Y Z) indicates Y and Z are the left and right sub trees, respectively, of node X Note that Y and Z may be NULL, or further nested. Which of the following represents a valid binary tree?

· (1 2 (4 5 6 7))

· (1( (2 3 4) 5 6)7)

· (1 (2 3 4)(5 67))

· (1 (23 NULL) ( 4 5))

1.16 Aliasing in the context of programming languages refers to

· multiple variables having the same memory location

· multiple variables having the same value

· multiple variables having the same identifier

· multiple uses of the same variable

1.17 Consider the following C declaration

struct {

short s [5]

union {

float y;

long z;

}u;

} t;

Assume that objects of the type short, float and long occupy 2 bytes, 4 bytes and 8 bytes,respectively. The memory requirement for variable t, ignoring alignment considerations, is

(a) 22 bytes (b) 14 bytes

(e) 18 bytes (d) 10 bytes

1.18 The number of tokens in the following C statement

printf("i=%d, &i= %x", i, &i);is

· 3

· 26

· 10

· 21

1.19 Which of the following derivations does a top-down parser use while parsing an input string? The input is assumed to be scanned in left to right order.

(a) Leftmost derivation

(b) Leftmost derivation traced out in reverse

(c) Rightmost derivation

(d) Rightmost derivation traced out in reverse

1.20 Which of the following need not necessarily be saved on a context switch between processes?

· General purpose registers

· Translation look aside buffer

· Program counter

· All of the above

1.21 Let m [0]….m [4] be mutexes (binary semaphores) and P [0] ... P [4] be processes. Suppose each process P[i] executes the following :

wait (m [i]); wait (m [(i + 1) mode 4]);

……..

release (m [i]) ; release (m[(i + 1) mod 4 ] );

This could cause

· Thrashing

· Deadlock

· Starvation, but not deadlock

· None of the above

1.22 B + -trees are preferred to binary trees in databases because

· Disk capacities are greater than memory capacities

· Disk access is much slower than memory access

· Disk data transfer rates are much less than memory data transfer rates

· Disks are more reliable than memory

1.23 Given the relations

employee (name, salary, deptno), and department (deptno, deptname, address) .

which of the following queries cannot be expressed using the basic relational algebra operations

( s , p , ´ , |X|, È , Ç , - )?

(a) Department address of every employee

(b) Employees whose name is the same as their department name

(c) The sum of all employee salaries

(d) All employees of a given department

2. This question consists of 26 (TWENTY SIX) multiple-choice questions, each carrying two marks. For each question (2.1- 2. 26), four alternatives (a, b, c and d) are given, out of which only one is correct. Write the correct answers in the boxes corresponding to the questions only on the

SECOND sheet of the answer book. (26 x 2 = 52)

2.1 X, Y and Z are closed intervals of unit length on the real line. The overlap of X and Y is half a unit. The overlap of Y and Z is also half a, unit. Let the overlap of X and Z be k units. Which of the following is true?

· k must be 1

· k must be 0

· k can take any value between 0 and 1

· None of the above

· E 1 and E 2 are events in a probability space satisfying the following constraints:

· Pr (E I) = Pr (E 2)

· Pr (E I U E 2) = 1

· E 1 and E 2 are independent

The value of Pr (E 1), the probability of the event E p is

· 0

· 1/4

· 1/2

· 1

2.4 A polynomial p(x) satisfies the following:

p (1) = p(3) = p(5) = 1

p(2) = p(4) = -1

The minimum degree of such a polynomial is

· 1

· 2

· 3

· 4

2.5 A relation R is defined on the set of integers as x Ry if f(x + y) is even. Which of the following statements is true?

· R is not an equivalence relation

· R is an equivalence relation having 1 equivalence class

· R is an equivalence relation having 2 equivalence classes

· R is an equivalence relation having 3 equivalence classes

2.6 Let P(S) denotes the power set of set S. Which of the following is always true?

· P(P (S)) = P(S)

· P(S) Ç P(P(S)) = { f }

· P(S) Ç S = P(S)

· S Ï P(S)

2.7 Let a, b, c, d be propositions. Assume that the equivalences a « (b V-b) and b « c hold. Then the truth value of the formula (a Ù b) -J. (a Ù c) Ù d) is always

· True

· False

· Same as the truth value of b

· Same as the truth value of d

2.8 What can be said about a regular language L over {a} whose minimal finite state automaton has two states?

· L must be {a n| n is odd}

· L must be {a n| n is even}

· L must be {a n| ³ O}

· Either L must be {a n | n is odd}, or L must be {a n | n is even}

2.9 Consider the following decision problems :

(PI) Does a given finite state machine accept a given string

(P2) Does a given context free grammar generate an infinite number of stings

Which of the following statements is true?

(a) Both (PI) and (P2) are decidable (b) Neither (PI) nor (P2) are decidable

(c) Only (PI) is decidable (d) Only (P2) is decidable

2.10 The simultaneous equations on the Boolean variables x, y, z and w,

x+y+z=l

xy =0

xz+w = l

x+ =0

have the following solution for x, y, z and w, respectively.

(a) 0 1 0 0 (b) 1 1 0 1

(c) 1 0 1 1 (d) 1 0 0 0

2.13 A graphics card has on board memory of 1 MB. Which of the following modes can the card not support?

(a) 1600 x 400 resolution with 256 colours on a 17-inch monitor

(b) 1600 x 400 resolution with 16 million colours on a 14-inch monitor

(c) 800 x 400 resolution with 16 million colours on a 17-inch monitor

(d) 800 x 800 resolution with 256 colours on a 14-inch monitor

2.14 Consider the values A = 2.0 x 10 30, B =-2.0 x 10 30 , C= 1.0, and the sequence

X: =A+B Y: =A+C

X: = X + C Y: =Y+B

executed on a computer where floating-point numbers are represented with 32 bits. The values for X and Y will be

· X = 1.0, Y = 1.0

· X = 1.0, Y = 0.0

· X = 0.0, Y = 1.0

· X = 0.0, Y = 0.0

2.15 Suppose you are given an array s[1..n] and a procedure reverse (s, i, j) which reverses the order of elements in a between positions i and j (both inclusive). What does the following sequence do, where 1 £ k £ n:

reverse (s, 1, k) ;

reverse (s, k + 1, n);

reverse (s, l, n) ;

(a) Rotates s left by k positions (b) Leaves s unchanged

(c) Reverses all elements of s (d) None of the above

2.16 Let LASTPOST, LASTIN and LASTPRE denote the last vertex visited in a postorder,

inorder and preorder traversal, respectively, of a complete binary tree. Which of the following is always true?

(a) LASTIN = LASTPOST (b) LASTIN = LASTPRE

(c) LASTPRE = LASTPOST (d) None of the above

2.18 Let G be an undirected connected graph with distinct edge weight. Let e max be the edge with maximum weight and e min the edge with minimum weight. Which of the following statements is false?

· Every minimum spanning tree of G must contain e min

· If e max is in a minimum spanning tree, then its removal must disconnect G

· No minimum spanning tree contains e max

· G has a unique minimum spanning tree

2.19 Let G be an undirected graph. Consider a depth-first traversal of G, and let T be the resulting depth-first search tree. Let u be a vertex in G and let v be the first new (unvisited) vertex visited after visiting u in the traversal. Which of the following statements is always true?

(a) {u,v} must be an edge in G, and u is a descendant of v in T

(b) {u,v} must be an edge in G, and v is a descendant of u in T

(c) If {u,v} is not an edge in G then u is a leaf in T

(d) If {u,v} is not an edge in G then u and v must have the same parent in T

· The value of j at the end of the execution of the following C program

int incr (int i)

{

static int count = 0 ;

count = count + i ;

return ( count) ;

}

main ( ) {

int i, j ;

for (i = 0; i < = 4 ; i++)

j = incr (i) ;

}

is

· 10

· 4

· 6

· 7

· Given the following expression grammar:

E ® E * F | F+E | F

F ® F-F | id

Which of the following is true?

(a) * has higher precedence than + (b) - has higher precedence than *

(c) + and - have same precedence (d) + has higher precedence than *

2.22 Suppose the time to service a page fault is on the average 10 milliseconds, while a memory access takes 1 microsecond. Then a 99.99% hit ratio results in average memory access time of

(a) 1.9999 milliseconds (b) 1 millisecond

(c) 9.999 microseconds (d) 1.9999 microseconds

2.23 Which of the following is NOT a valid deadlock prevention scheme?

(a) Release all resources before requesting a new resource

(b) Number the resources uniquely and never request a lower numbered resource than the last one requested

(c) Never request a resource after releasing any resource

(d) Request and all required resources be allocated before execution

2.24 Given the following relation instance

X Y Z

1 4 2

1 5 3

1 6 3

3 2 2

Which of the following functional dependencies are satisfied by the instance?

(a) XY ® Z and Z ® Y (b)YZ ® X and Y ® Z

(c)YZ ® X and X ® Z (d) XZ ® Y and Y ® X

2.25 Given relations r (w, x) and s (V, 1,), the result of

select distinct w, x

from r, s

is guaranteed to be same as r, provided

· r has no duplicates and s is non-empty

· r and shave no duplicates

· s has no duplicates and r is non-empty

· r and s have the same number of tuples

2.26 In SQL, relations can contain null values, and comparisons with null values are treated as unknown. Suppose all comparisons with a null value are treated as false. Which of the following pairs is not equivalent?

(a) x = 5 not (not (x = 5 ) )

(b) x= 5 x> 4 and x < 6, where x is an integer

(c) x ¹ 5 not (x = 5)

(d) None of the above

GATE Examination Question Papers Computer Science & Engineering 1999

GATE - 1999

COMPUTER SCIENCE & ENGINEERING

SECTION - A (75 Marks)

1. This question consists of (Twenty-five) multiple-choice questions each carrying one mark. For each question, four options are provided out of which exactly one is correct. Write the correct option for each question ONLY in the box provided for the question in the first sheet of the answer book. (25 x 1 = 25)

1.1 Suppose that the expectation of a random variable X is 5. Which of the following statements is true?

· There is a sample point at which X has the value 5.

· There is a sample point at which X has value greater than 5.

· There is a sample point at which X has a value greater than or equal to 5.

· None of the above.

1.2 The number of binary relations on a set with n elements is:

· n 2

· 2 n

·

· None of the above

1.3 The number of binary strings of n zeros and k ones that no two ones are adjacent is

· n-1 C k

· n C k

· n C k+l

· None of the above

1.4 Consider the regular expression (0 + 1) (0 + 1)……..n times. The minimum state finite automation that recognizes the language represented by this regular expression contains 

· n states

· n + I states

· n + 2 states

(d) None of the above

1.5 Context-free languages are closed under:

· Union , intersection

· Union , Kleene closure

· Intersection, complement

· Complement, Kleene Closure

1.6 Let L p be the set of all languages accepted by a PDA by final state and L E the set of all languages accepted by empty stack. Which of the following is true?

(a) L D = L E (b) L D É L E

(c) L D = L E (d) None of the above

1.7 Which of the following expressions is not equivalent to ?

· x NAND x

· x NOR x

· x NAND 1

· x NOR 1

1.9 Listed below are some operating system abstractions (in the left column) and the hardware components (in the right column)?

· Thread 1. Interrupt

· Virtual address space 2. Memory

· File system 3. CPU

· Signal 4. Disk

· (A)-2, (B)-4, (C)-3, (D)-1

· (A)-I, (B)-2, (C)-3, (D)-4

· (A)-3, (B)-2, (C)-4, (D)-1

· (A)-4, (B)-1, (C)-2, (D)-3

1.10 Which of the following disk scheduling strategies is likely to give the best through put?

· Farthest cylinder next

· Nearest cylinder next

· First come first served

· Elevator algorithm

1.11 System calls are usually invoked by using

· a software interrupt

· polling

· an indirect jump

· a privileged instruction

1.12 A sorting technique is called stable if

· it takes 0 (n log n) time

· it maintains the relative order of occurrence of non-distinct elements

· it uses divide and conquer paradigm

(d) it takes 0 (n) space.

1.13 Suppose we want to arrange the n numbers stored in any array such that all negative values occur before all positive ones. Minimum number of exchanges required in the worst case is

· n-I

· n

· n + 1

· None of the above

1.16 If n is a power of 2, then the minimum number of multiplications needed to compute a* is

· log 2n

·root of n

· n-I

· n

1.17 Which of the following is the most powerful parsing method?

· LL (I)

· Canonical LR

· SLR

· LALR

1.18 Consider the join of a relation R with a relation S. If R has m tuples and S has n tuples then the maximum and minimum sizes of the join respectively are

· m+n and O

· mn and O

· m+ n and |m-n |

· mn and m+ n

1.19 The relational algebra expression equivalent to the following tuple calculus expression:

{t | t Î r Ù (t [A] = 10 Ù t[B] = 20)} is :

· s (A=10vB=20) (r)

· s (A=l0) (r) È s (B=20) (r)

· s (A= 10) (r) Ç s (B=20) (r)

· s (A=IO) (r) - s (B=20) ®

1.20 Booth's coding in 8 bits for the decimal number - 57 is

· 0 - 100 + 1000

· 0 - 100 + 100 – I

· 0 - 1 + 100 -10 + I

· 00- 10 + 100-1

1.21 The maximum gate delay for any output to appear in an array multiplier for multiplying two n bit number is

· O(n 2)

· O(n)

· O (log n)

· O (I)

1.22 The main memory of a computer has 2 cm blocks while the cache has 2 c blocks. If the cache uses the set associative mapping scheme with 2 blocks per set, then block k of the main memory maps to the set

· (k mod m) of the cache

· (k mod c) of the cache

· (k mod 2c) of the cache

· (k mod 2 cm) of the cache

1.23 The Newton-Raphson method is to be used to find the root of the equation f (x) = 0 where Xo is the initial approximation and f 1 is the derivative of f. The method converges

· always

· only if f is a polynomial

· only if f (x o) < 0

· none of the above

1.24 Let R = (a, b, c, d, e, f) be a relation scheme with the following dependencies c ® f, e ® a, ec

® d, a ® b. Which of the following is a key for R ?

· CD

· EC

· AE

· AC

1.25 Which of the following is correct?

· B-trees are for storing data on disk and B* trees are for main memory.

· Range queries are faster on B* trees.

· B-trees are for primary indexes and B* trees are for secondary indexes.

· The height of a B* tree is independent of the number of records.

2. This question consists of 25 (Twenty-five) multiple-choice questions each carrying 2 marks. For each question , 4 options are provided out of which one or more are correct. Write ALL the correct options for each question, only in the box provided for the question in the second sheet of the answer book. Credit will be given only if all and only the correct options are written. (25 x 2 =50)

2.3 Let L be a set with a relation R which is transitive, anti-symmetric and reflexive and for any two elements a, b Î L let the least upper bound lub (a, b) and the greatest lower bound glb (a, b)exist. Which of the following is/are true?

· L is a poset

· L is a boolean algebra

· L is a lattice

· None of the above

2.4 If L1 is context free language and L2 is a regular language which of the following is/are false?

· L1 - L2 is not context free

· L1 Ç L2 is context free

· ~ L1 is context free

· ~ L2 is regular

2.5 Given the programming constructs (i) assignment (ii) for loops where the loop parameter cannot be changed within the loop (iii) If-then-else (iv) forward go to (v) arbitrary go to (vi) nonrecursive proce dure call (vii) recursive procedure/function call (viii) repeat loop, which constructs will you not include in a programming language such that it should be possible to program the terminates (i.e. halting) function in the same programming language.

· (ii), (iii), (iv)

· (v), (vii), (viii)

· (vi), (vii), (viii)

· (iii), (vii), (viii)

· For the schedule given below, which of the following is correct:

1 Read A

2 Read B

3 Write A

4 Read A

5 Write A

6 Write B

7 Read B

8 Write B

(a) This schedule is serialisable and can occur in a scheme using 2PL protocol.

(b) This schedule is serialisable but cannot occur in a scheme using 2PL protocol.

(c) This schedule is not serialisable but can occur in a scheme using 2PL protocol.

(d) This schedule is not serialisable and cannot occur in a scheme using 2PL protocol.

2.9 Which of the following sets of component (s) is/are sufficient to implement any arbitrary boolean function?

· XOR gates, NOT gates

· 2 to I multiplexors

· AND gates, XOR gates

· Three-input gates that output (A. B) + C for the inputs A B. and C.

2.10 A multi-user, multi-processing operating system cannot be implemented on hardware that does not support

· Address translation

· DMA for disk transfer

· At least two modes of CPU execution (privileged and non-privileged)

· Demand paging.

2.11 Which of the following is/are advantages of virtual memory?

(a) Faster access to memory on an average.

(b) Processes can be given protected address spaces.

(c) Linker can assign addresses independent of where the program will be loaded in physical memory.

(d) Programs larger than the physical memory size can be run.

2.12 Which of the following actions is/are typically not performed by the operating system when switching context from process A to process B?

(a) Saving current register values and restoring saved register values for process B.

(b) Changing address translation tables.

(c) Swapping out the memory image of process A to the disk

(d) Invalidating the translation look-aside buffer.

· Consider the following program in a language that has dynamic scoping

var x: real;

procedure show:

begin print (x) ; end;

procedure small :

var x: real;

begin x : = 0.125; show; end:

begin x : = 0.25;

show; small

end.

Then the output of the program is :

· 0.125 0.125

· 0.25 0.25

· 0.25 0.125

· 0.125 0.25

· The number of tokens in the Fortran statement DO 10I= 1.25 is

· 3

· 4

· 5

· None of the above

2.15 A grammar that is both left and right recursive for a non-terminal, is

· Ambiguous

· Unambiguous

· Information is not sufficient to decide whether it is ambiguous or unambiguous

· None of the above

2.16 The number of full and half-adders required to add 16-bit numbers is

· 8 half-adders, 8 full-adders

· 1 half-adder, 15 full-adders

· 16 half-adders, 0 full-adders

· 4 half-adders, 12 full-adders

2.17 Zero has two representations in

· Sign magnitude

· 1's complement

· 2's complement

· none of the above

· Raid configurations of disks are used to provide

· Fault-tolerance

· High speed

· High data density

· None of the above

2.19 Arrange the following configurations for. CPU in decreasing order of operating speeds:

Hard wired control, vertical microprogramming, horizontal microprogramming.

· Hard wired control, vertical micro-programming, horizontal micro-programming

· Hard wired control, horizontal micro-programming, vertical micro-programming

· Horizontal micro-programming, vertical micro-programming, hard wired control.

· Vertical micro-programming, horizontal micro-programming, hard wired control.

2.20 The minimum number of record movements required to merge five files A (with 10 records), B (with 20 records), C (with 15 records), D (with 15 records), D (with 5 records) and E (with 25 records) is:

· 165

· 90

· 75

· 65

2.21 If T 1 = 0 (1), give the correct matching for the following pairs:

(M) T n = T n-1 + n (U) T n = 0 (n)

(N) T n = T n/2 + n (V) T n = 0 (nlog n)

(0) T n =T n/2+n1ogn (W) T n=0(n 2)

(P) T n = T n-1 + log n (X) T n = 0 (log 2 n)

· M-W, N-V, O-U, P-X

· M-W, N-U, O-X, P-V

· M-V, N-W, O-X, P-U

· M-W, N-U, O-V, P-X

2.22 The main difference(s) between a ClSC and a RISC processor is/are that a RISC processor typically

· has fewer instructions

· has fewer addressing ,modes

· has more registers

· is easier to implement using hard-wired control logic

2.23 A certain processor supports only the immediate and the direct addressing modes. Which of the following programming language features cannot be implemented on this processor?

· Pointers

· Arrays

· Records

· Recursive procedures with local variable

· Consider the following C function definition

int Trial (int a, int b, int c)

{

if ((a> = b)&& (c < b) return b;

else if (a> = b) return Trial (a, c, b);

else return Trial (b, a, c) ;

}

The function Trial :

· finds the maximum of a, b and c

· finds the minimum of a, b and c

· finds the middle number of a, b, c

· none of the above

2.25 Which of the following is/are correct ?

· An SQL query automatically eliminates duplicates

· An SQL query will not work if there are no indexes on the relations

· SQL permits attribute names to be repeated in the same relation

· None of the above

