Paper A WRITTEN TEST: M.TECH. (AI) Paper A

Name: GATE Stream: __ Application Number: __ Paper:

Instructions: Please read carefully. Calculators, mobile phones or other such electronics devices are
NOT ALLOWED.

You will have 60 minutes to answer the questions. This paper has fifteen questions. The first
set of five questions are on Programming in C and Data Structures; each of these questions carries 2
points. The remaining questions are on Calculus, Linear Algebra and Matrix Analysis, Probability and
Statistics, and Discrete Mathematics and carry one point each.

For multiple choice questions, you must tick all the correct choices to get credit. There is no partial
credit for any of the questions. You must write the correct answer in the space provided.

1. (2 points) What are the contents of the array X after the execution of
the following code.

int i, X[5] = {0,0,0,0,0};
for (i = 0; 1 < 5; 1i++4)
X[X[1]]++;

Answer:

2. (2points) Let A be an array containing N integers in increasing order.
The following algorithm determines whether there are two
distinct numbers in the array whose difference is a specified
number S > 0.

i=0; j=1;
while (j < N) {
if (?E?) Jj++;
else if (A[Jj]l- A[i] == S) break; else i++;
}
if (j<N) printf("yes"); else printf("no");

Write the correct expression for ?E?.

Answer:

3. (2 points) What does the following C function return? Assume that
a, b, ¢ are distinct integers.

int f£(int a, int b, int c¢) {
if (a>b) 1if (c<b) return b;
else return f(a,c,b);
else return f(b,a,c);

Answer:
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4. (2 points) The following code was written to multiply a 1xN vector by
an NxM matrix, where N and M are integer values greater than O0:

int i, 3;
float vec [N], matrix [N][M], result[M];

for (i = 0; 1 < M; 1i++) /* line 1 «/
for (j = 0, result[i] = 0; Jj < N; J ++) /* line 2 */
result [i] += vec[j] *» matrix [i] []J]; /* line 3 «/

Some one comments that this code is wrong but can be corrected
by modifying exactly one line. Is this comment correct? If not,
justify your answer. If yes, show the modified line.

Answer:

5. (2 points) The following function itoa is supposed to convert an integer
into a string

void itoa ( int n, char stringl[] )

{
static int 1i;

if (n / 10 )
itoa ( n/10, string );

else {
i = 0;
if (n < 0)
string [ i++] = "-";
}
string [i++] = abs(n) % 10 + 70’";
string [i] = "\0';

Some one comments that this function is infinitely recursive
for negative values of n. Is this comment correct? If not,
justify your answer. If yes, show the corrected function.

Answer:
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6.

10.

(1 point) Consider the function

1 whens >0,

0 otherwise.

The maximum value of f(z) is obtained at r =

(1 point) The function f : R — R is defined as

e

where R is the set of real numbers. Which all of the following hold?
[You must clearly tick all that apply, to get credit.]

(O f is continuous for all x € R.

(O f is differentiable for all x € R.

(O f is differentiable for all x € R, and the derivative is continuous for all x € R.

(O fis differentiable for all x € R, and the derivative equals 0 at an infinite number of points.

. (1 point) Suppose the random vector (X,Y,Z) has a joint distribution with joint density

a if 1>x>y>z>0,

0 otherwise.

plx,yz) = {

The value of a is , and the expectation of the random variable X is

[You must get all the answers correct to get credit.]

. (1 point) The least-squares solution to the system of equations

x=0
=0
x+y=1

is given by x = andy =

[You must get all the answers correct to get credit.]

(1 point) Which of the following is/are necessary for a linear system Ax = b to have a solution?
(Assume A, x, and b are of appropriate dimensions.)

[You must clearly tick all that apply, to get credit.]

(O b must be linearly independent of the columns of A.
(O A must be invertible.

(O bis in the column space of A.

O rank(]A | b]) = rank(A).
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11.

12.

13.

14.

15.

(1 point) A is a 2x2 matrix with two identical eigenvalues 1. Which of the following is/are neces-
sarily TRUE?

[You must clearly tick all that apply, to get credit.]

(O A? — A has two identical eigenvalues 1.
(O A is an identity matrix.

(O A? —A s a rank deficient matrix.

() A% —A s a zero matrix.

(1 point) Let X and Y be Bernoulli random variables with P(X =0) = P(Y =0) =0.7. The smallest
value that P(X = 0,Y = 0) can take is , and the associated joint distribution is
specified by

PX=0,Y=1)= :

PX=1Y=0)=
PX=1Y=1)=

[You must get all the answers correct to get credit.]

(1 point) A box contains 10 blue balls and 15 green balls. In the first draw, one ball is picked at
random and discarded without noticing its colour. The probability that the second draw is green is

(1 point) The variables x and y are strictly positive real numbers, and S (x, y) is a statement that
involves the variables x and y. Consider the following statement:

For every x > 0, there exists a y > 0 such that S(x,y) holds.

The negation of the above statement is:

Answer:

(1 point) Consider a simple and undirected graph G having 10 vertices, with no edges among ver-
tices numbered 1 through 5, and no edges among vertices numbered 6 through 10. The maximum
number of cycles of length five that G can have is
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