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Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
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Q1) Attempt any eight of the following : [16]

a) If X is a non-zero Banach space then prove that

{x ∈ X | || x || = 1}

is complete.

b) Let X be a normed linear space. If E1 and E2 are subsets of X and ∈1 is
open in X then show that E

1
 + E

2
 is open.

c) Let X be a normed linear space over K and F : X → K

be a linear map. Show that if

{ x ∈ X | F(x) = 0}

 is a closed set in X then F is continuous at 0.

d) State the Hahn-Banach Extension theorem.

e) If x and y are vectors in a Hilbert space X, then show that

|| x + y ||2 + || x – y ||2 = 2 || x ||2 + 2|| y ||2.

f) Let {x
1
,.....,x

n
} be an orthogonal set in a Hilbert space X. Then show

that

|| x
1
 +......+x

n 
||2 = || x

1 
||2 +.....+ || x

n 
||2.

g) State the closed graph theorem.

h) State Riesz Representation theorem.

i) Show that every finite dimensional subspace of the Hilbert space H is
closed in H.

j) Show that every Hilbert space is a Banach space.
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Q2) a) Attempt any one of the following : [6]

i) Let X be a normed linear space. Show that the closed unit ball in

X is compact if and only if X is finite dimensional.

ii) Let X be a normed linear space and Y a closed subspace of X.

Prove that Y with the induced norm and X/Y with the quotient

norm are Banach spaces if and only if X is a Banach space.

b) Attempt any two of the following : [10]

i) Let X be a normed linear space over K and 0 ≠ a ∈ X.

Then prove that there exists f ∈ X' with f(a) = || a || and || f || = 1.

ii) Let X and Y be normed linear spaces over K.

If X is finite dimensional then show that every linear map from X

to Y is continuous.

iii) Prove that a finite dimensional normed linear space is a Banach

space.

Q3) a) Attempt any one of the following : [6]

i) Let X ≠ {0} and Y be normed linear spaces. Prove that BL(X, Y)

is a Banach space if Y is a Banach space.

ii) State and prove the closed graph theorem.

b) Attempt any two of the following : [10]

i) Let X be a Banach space, and Y and Z be closed subspaces of X

such that X = Y + Z and Y ∩ Z = {0}. For x ∈ X, let p(x) = y,

where x = y + 2, y ∈ Y, z ∈ Z. Show that p is a continuous.

ii) Let X be a Banach space and F ∈ BL(X). Then show that F–1

exists and belongs to BL(X) if and only if F is one-one and onto.

iii) Let X, Y, Z be Banach spaces, G ∈ BL(X, Z) and H ∈ BL(Y, Z).

Suppose that for every x ∈ X the equation G(x) = H(y) has a

unique solution y ∈ Y. Then the map F(x) = y from X to Y is in

BL(X, Y).
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Q4) a) Attempt any one of the following : [6]

i) Let {x
n
 : n = 1, 2, ......} be a linearly independent set in an inner

product space X. Define y
1
 = x

1
, u

1
 = 

1

1

y

y
 .

and for n = 2, 3.......,

y
n
 = x

n
 – ∑

−

=

=><
1

1 ||||
,,

n

j n

n
njjn y

y
uuux  .

Then show that

{u
n
: n = 1, 2........} is an orthonormal

set in X and

span {u
1
,.....,u

n
} = span {x

1
,......,x

n
} for every n = 1, 2,......

ii) Let f be a continuous linear functional on a Hilbert space H.

Prove that there exists a unique y ∈ H such that for all

x ∈ H,     f(x) = < x, y >.

b) Attempt any two of the following : [10]

i) Let H be a Hilbert space and A ∈ BL(H). Show that A is unitary

if and only if || A(x) || = || x || for all x ∈ H and A is onto.

ii) Let F be a non-empty closed subspace of a Hilbert space H. If F⊥

denotes the set of all elements of H which are orthogonal to F,

then show that H = F + F⊥ Further, show that F⊥ is a closed

subspace of H with F ∩ F⊥ = {0}.

iii) Let H be a Hilbert space and k ∈ K. If A, B ∈ BL (H) then prove that

(A + B)* = A* + B*, (k A)* = kA*

and (AB)* = B*A*.

Q5) a) Attempt any one of the following : [6]

i) State and prove Bessel’s inequality.

ii) Prove that a closed convex subset C of a Hilbert space H contains

a unique vector of smallest norm.
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b) Attempt any two of the following : [10]

i) If N
1
 and N

2
 are normal operators on H with the property that

either commutes with the adjoint of the other then prove that

N
1
 + N

2
 and N

1
 N

2
 are normal.

ii) If p is a projection on Hilbert space H with range M and null

space N then prove that N ⊥ M if and only if P is self-adjoint.

iii) Show that every Hilbert space is separable if and only if every

orthonormal set in H is countable.
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Q1) Attempt any four of the following : [4 × 5 = 20]

a) Explain the two approaches to carry out model verification.

b) Which are the characteristics of a good random number generator.

c) How is simulation used as a decision making tool. Explain with a brief

example.

d) What are  the advantages and dis - advantages of simulation.

e) Define the following terms :

i) Source system.

ii) Continuous system.

iii) Simulator.

iv) Logical time.

v) Simulation clock.

Q2) Attempt any four of the following : [4 × 5 = 20]

a) Give the application areas of simulation.

b) Explain the types of simulation with examples of each.

c) Compare the consequences obtained from experimenting with actual

system and a model of the system.

d) What are Pseudo random numbers?

e) Explain the methods used for testing of random number generators.
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Q3) Attempt  the following : [4 × 5 = 20]

a) Which are the phases in the development of simulation models?

b) What is the difference between discrete and continuous distributions.

c) Write a note on comparison and selection of simulation languages.

d) Explain stochastic simulation model with an example.

Q4) Attempt any one of the following : [1 × 20 = 20]

a) In a Local Area Network there are ten client machines and one server.

Each client sends request to print, save, load documents on server

machine. Design a simulation model for this single server queuing

system and answer the following questions.

i) Identify whether the system is Discrete or Continuous. Justify

your answer.

ii) Draw the logic flow chart for the system.

iii) Identify and specify the states of the system, contents in the Event

list, Timing routine and Report Generation.

iv) Write the initialize ( ) method in any simulation language.

b) A Drug store Inventory maintains details of stock like items, on-hand,

re-order level, moving or most demanded items and generation of

purchase order. Design a simulation model for this inventory system

and answer the following questions.

i) Identify the type of the system.

ii) Draw the logic flow chart for the system.

iii) Identify and specify the states of the system, the types of events

and report generation.

iv) Write the initialize ( ) method in any simulation language.

****
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[3835] - 503
 M.Sc. Tech.

FUNCTION ANALYSIS
(New Course) (Sem. - I)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
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Q1) Attempt any eight of the following : [16]

a) If X is a non-zero Banach space the prove that

{x ∈ X | || x || = 1}

is complete

b) Let X be a normed linear space. If E
1
 and E

2
 are subsets of X and E

1
 is

open in X then show that E
1
 + E

2
 is open.

c) Let X be a normed linear space over K and F : x → k

be a linear map show that if

{ x ∈ X | F(x) = 0}

 is a closed set in X then F is continuous at 0.

d) State the Hahn-Banach Extension theorem.

e) If x and y are vectors in a Hilbert space X then show that

|| x + y ||2 + || x – y ||2 = 2 || x ||2 + 2|| y ||2.

f) Let {x1,.....xn} be an orthogonal set in a Hilbert space X then show that

|| x
1
 + ......x

n 
||2 = || x

1 
||2 +.....+ || x

n 
||2.

g) State the closed graph theorem.

h) State Riesz representation theorem.

i) Show that every finite dimensional subspace of a the Hilbert space H

is closed in 4.

j) Show that every Hilbert space is Banach space.

������
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Q2) a) Attempt any one of the following : [6]

i) Let X be a normed linear space. Show that the closed unit ball in

X is compact if and only if X is finite dimensional.

ii) Let X be a normed linear space and y a closed subspaced X.

Prove that Y with the induced norm and X/Y with the quotient

norm are Banach spaceds if and only if X is a Banach space.

b) Attemp any two of the following : [10]

i) Let X be a normed linear space over K and 0 ≠ a ∈ X.

Then prove that there exists F ∈ X1 with f(a) = || a || and || f || = 1.

ii) Let X and Y be normed linear spaces over k.

If X is finite dimensional then show that every linear map from X

to Y is continuous.

iii) Prove that a finite dimensional normed linear space is a Banach

space.

Q3) a) Attempt any one of the following : [6]

i) Let X {0} and Y be normed linear spaces. Prove that BL(X, Y) is

a Banach space if Y is a Banach space.

ii) State and prove the closed graph theorem.

b) Attempt any two of the following : [10]

i) Let X be a Banach space, and Y and Z be closed subspaces of X

such that X = Y + Z and Y ∩ Z = {0}. For x ∈ X, let p(x) = y,

where x = y + 2, y ∈ Y, x ∈ Z. Show that p is a continuous.

ii) Let X be a Banach space and F ∈ BL(X). Then show that F–1

exists and belongs to BL(X) if and only if F is one-one and onto.

iii) Let X, Y, Z be Banach spaces, G ∈ BL(X, Z) and H BL(Y, Z)

suppose that for every x ∈ X the equation G(x) = H(y) has a

unique solution y ∈ Y. Then the map F(x) = y from X to Y is in

BL(X, Y).

��������	
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Q4) a) Attempt any one of the following : [6]

i) Let {x
n
 : n = 1, 2, ......} be a linearly independent set in an inner

product space X. Define y
1
 = x

1
, u

1
 = 

1

1

y

y
 .

and for n = 2, 3.......,

y
n
 = x

n
 – ∑

−

=
=><

1

1 ||||
,,

n

j n

n
nyn y

y
uujux

then show that

{u
n
, n = 1, 2........} is an orthonormal

set in X and

span {u
1
,.....,u

n
} = span {x

1
,......x

n
} for every n = 1, 2,

ii) Let f be a continuous linear functional on a Hilbert space H.

Prove that there exists a unique y H such that for all

x ∈ H,     f(x) = < x, y >.

b) Attempt any two of the following : [10]

i) Let H be a Hilbert space and A BL(H). Show that A is unitary if

and only if || A(x) || = || x || for all x ∈ H and A is onto.

ii) Let f be a non-empty closed subspace of a Hilbert space H. If F⊥

denotes the set of all elements of H which are orthogonal to f,

then show that H = F + F⊥ Further, show that F⊥ is a closed

subspace of H with F ∩ F⊥ = {0}.

iii) Let H be a Hilbert space and k K. If A, B BL (H) then prove that

(A + B)* = A* + B*, (k A)* = kA*

and (AB)* = B*A*.

Q5) a) Attempt any one of the following : [6]

i) State and prove Bessel’s inequality.

ii) Prove that a closed convex subset C of a Hilbert space H contains

a unique vector of smallest norm.

��������	
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b) Attempt any two of the following : [10]

i) If N
1
 and N

2
 are normal operators on H with the property that

either commutes with the adjoint of the other then prove that

N
1
 + N

2
 and N

1
 N

2
 are normal.

ii) If p is a projection on Hilbert space H with range M and null

space N then prove that N ⊥ M if and only if p is self-adjoint.

iii) Show that every Hilbert space is separable if and only if every

orthonormal set in H is countable.
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[3835] - 104
 M.Sc. Tech.

COMPUTER SCIENCE
INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS

 MIM - 104 : Programming in ‘C’ with ANSI Features - I
(Old Course)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) All questions carry equal marks.
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Q1) Attempt any eight of the following : [16]

a) Write the prototype of

f flush( ), f seek( )

b) Explain the unary operator & in C.

c) What is the difference between get c( ) & get ch( ).

d) State the use of typedef.

e) What is the output of following code

# include < stdio.h >

int main ( )

{

printf (“5t” Good Morning \ n”);

return 0;

}

f) What is recursion?

g) What is the output of the following code

char 5[ ] = “Hello India”;

printf(“%5”, 5+4);

h) Compare the member selection operators ‘.’ & ‘→’.

i) Explain various file opening modes.

j) What is type casting in ‘C’?

������
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Q2) Attempt any two of the following : [16]

a) Write a program that reads to strings using pointer, sort them in

ascending order and display the longest and shortest strings.

b) Write function subprograms :

i) To find the inverse of the matrix.

ii) To find the column sum & row sum of the matrix.

c) Write a recursive function to find the gcd of two numbers.

Q3) Attempt any four of the following : [16]

a) Write a note on pointer arithmetic in C.

b) Explain the difference between structure and union with the help of

the example.

c) What is the difference between call by value & call by reference. Explain

with the help of example.

d) Explain different storage class specifiers.

e) Write a note on while loop.

f) Explain break and continue statements.

Q4) Attempt any eight of the following : [16]

a) What will be the output of following program?

# include < stdio. h >

int main( )

{

Union var

{

int a, b ;

}

Union var v ;

v.a = 10 ; v.b = 20

printf(“%d \ n”, v.a); return 0;

}
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b) Trace the output it the program is correct

# include < stdio.h >

void main( )

{

char a[ ] = “Visual C ++” ;

char *b = “Visual C ++” ;

printf(“%d%d\n”, sizeof (a),

sizeof (b)) ;

printf(“%d %d\n”, sizeof (*a),

sizeof (*b));

}

c) Trace the output it the program is correct.

# include < stdio.h >

int reverse (int);

int main( )

{

int no = 5 ;

reverse (no);

return 0;

}

int reverse (int no)

{

if (no = = 0) return 0 ;

else printf(“%d”, no); reverse (no --);

}

d) Justify the following

“main( ) function doesn’t have any arguments”.

e) What is the use of the preprocessor directives.

f) If a = 3, b = 10, c = 5, d = 1 find the value of following expression

a / = b * = c + d.

��������	
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g) Trace the output it the program is correct

# include < stdio.h >

void main( )

{

int n = 100 ;

while (n)

printf(“%d”, n >> = 2);

}

h) State the use of static variables.

i) Declare P as array of 100 pointers to int.

j) Explain the use of file pointer.

Q5) a) Attempt any two of the following : [8]

i) Explain functions malloc and realloc.

ii) Write a note on two dimensional array in C.

iii) Explain the concept of enum with suitable example.

b) Attempt any two of the following : [8]

i) Write a ‘C’ program to check whether.

ii) Write a program to find sin h, using sin e series correct to 5

decimal places.

iii) Explain the use of any four string handling functions.
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INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS
MIM - 303  : Object Oriented Programming with C++ - I
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Total No. of Questions : 5] [Total No. of Pages : 4

[3835] - 104
 M.Sc. Tech.

COMPUTER SCIENCE
INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS

 MIM - 104 : Programming in C
(New Course) (Sem. - I)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

����

Q1) Attempt any eight of the following : [16]
a) Find the errors it present, in the following declaration

Struct test
{

int a;
void print-x (int y);

};
b) Determine the action of the following function

test (char *5, char *6)
{

while (*t ++ = *5++);
}

c) State whether the following are valid definitions
int x = 5, y = x, z = x + y + p,    p = 10;

d) Describe the use of comma (,) operator.
e) Explain in short conditional operator.
f) Give the prototype of

fscantc], fwriter].
g) Can we add integer to the pointer? If yes give example.
h) Explain the concept of macro with the help of example.
i) Distinguish between keywords and identifiers.
j) Differentiate with ++a and a++.
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Q2) Attempt any two of the following : [16]
a) Write a program to print out all armstrong numbers between 1 to 500.

If the sum of cubes of each digit of the number is equal to the number
itself then the number is armstrong numbers.
[eg. 153 = (1 * 1 * 1) + (5 * 5 * 5) + (3 * 3 * 3)]

b) Write a ‘C’ program for the following.
Accept a file name as a command line argument. The file contains
integers. Read this file and copy all even numbers into a file name
even and all odd numbers in the file named odd.

c) Write a program which reads n strings using pointers, sort them in
ascending order & display the longest string.

Q3) Attempt any four of the following : [16]

a) What is recursion? What are the advantages and disadvantages of
recursion?

b) Differentiate between macro & a function.

c) Explain the goto & break statements.

d) Compare and contrast between while and do-while.

e) What are the different ways of passing arguments to a function.

Q4) Attempt any eight of the following : [16]

a) Find the difference between foll. declarations

i) int (*P) [30];

ii) int *P [30];

b) Determine the output of following code

Union test

{

int a, b;

}

void main ( )

{

test t ;

t.a = 10; t.b = 20;

printf (“%d”, t.a);

}

��������	
��
 �



�

c) Determine the output of following code

main( )

{

int i = 2, j, k;

j = add (++ i);

k = add (i++);

printf(“j = %d, k = %d”, j, k);

}

int add (int a)

{

a ++ ;

return a ;

}

d) What is pre-processor?

e) Determine the output of the following code

void main( )

{

int P[5] = {1, 2, 3, 4, 5}, i

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

{

if (i < 4)

{

P[i] = i * i ;

printf(“%d”, P[i]);

}

}

}

f) What is the use of # include preprocessor directive.

g) What is function prototype?
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h) Find the output of following program

void main( )

{

int a = 10, b = 20, c = 30;

a = a & & b :: c ;

b = a :: b & & c ;

printf (“ %d %d %d”, a, b, c);

}

i) Explain in short the concept of pointer to pointer.

j) Define Compiler, Interpreter.

Q5) a) Attempt any two of the following : [8]

i) Explain the functions calloc and realloc.

ii) Explain different storage classes of c.

iii) Explain the concept of nestal structures with the help of the

example.

b) Attempt any two of the following : [8]

i) Write a recursive function to calculate the gcd of two numbers.

ii) Write a program to check it a given string is palindrome.

iii) Write a function to interchange ith row with jth row of a matrix of

order m × n.
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Total No. of Questions : 5] [Total No. of Pages : 4

[3835] - 104
 M.Sc. Tech.

COMPUTER SCIENCE
INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS

 MIM - 104 : Programming in ‘C’ with ANSI Features - I
(Old Course)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) All questions carry equal marks.

����

Q1) Attempt any eight of the following : [16]

a) Write the prototype of

f flush( ), f seek( )

b) Explain the unary operator & in C.

c) What is the difference between get c( ) & get ch( ).

d) State the use of typedef.

e) What is the output of following code

# include < stdio.h >

int main ( )

{

printf (“5t” Good Morning \ n”);

return 0;

}

f) What is recursion?

g) What is the output of the following code

char 5[ ] = “Hello India”;

printf(“%5”, 5+4);

h) Compare the member selection operators ‘.’ & ‘→’.

i) Explain various file opening modes.

j) What is type casting in ‘C’?
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Q2) Attempt any two of the following : [16]

a) Write a program that reads to strings using pointer, sort them in

ascending order and display the longest and shortest strings.

b) Write function subprograms :

i) To find the inverse of the matrix.

ii) To find the column sum & row sum of the matrix.

c) Write a recursive function to find the gcd of two numbers.

Q3) Attempt any four of the following : [16]

a) Write a note on pointer arithmetic in C.

b) Explain the difference between structure and union with the help of

the example.

c) What is the difference between call by value & call by reference. Explain

with the help of example.

d) Explain different storage class specifiers.

e) Write a note on while loop.

f) Explain break and continue statements.

Q4) Attempt any eight of the following : [16]

a) What will be the output of following program?

# include < stdio. h >

int main( )

{

Union var

{

int a, b ;

}

Union var v ;

v.a = 10 ; v.b = 20

printf(“%d \ n”, v.a); return 0;

}
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b) Trace the output it the program is correct

# include < stdio.h >

void main( )

{

char a[ ] = “Visual C ++” ;

char *b = “Visual C ++” ;

printf(“%d%d\n”, sizeof (a),

sizeof (b)) ;

printf(“%d %d\n”, sizeof (*a),

sizeof (*b));

}

c) Trace the output it the program is correct.

# include < stdio.h >

int reverse (int);

int main( )

{

int no = 5 ;

reverse (no);

return 0;

}

int reverse (int no)

{

if (no = = 0) return 0 ;

else printf(“%d”, no); reverse (no --);

}

d) Justify the following

“main( ) function doesn’t have any arguments”.

e) What is the use of the preprocessor directives.

f) If a = 3, b = 10, c = 5, d = 1 find the value of following expression

a / = b * = c + d.
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g) Trace the output it the program is correct

# include < stdio.h >

void main( )

{

int n = 100 ;

while (n)

printf(“%d”, n >> = 2);

}

h) State the use of static variables.

i) Declare P as array of 100 pointers to int.

j) Explain the use of file pointer.

Q5) a) Attempt any two of the following : [8]

i) Explain functions malloc and realloc.

ii) Write a note on two dimensional array in C.

iii) Explain the concept of enum with suitable example.

b) Attempt any two of the following : [8]

i) Write a ‘C’ program to check whether.

ii) Write a program to find sin h, using sin e series correct to 5

decimal places.

iii) Explain the use of any four string handling functions.
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Total No. of Questions : 5] [Total No. of Pages : 4

[3835] - 404
 M.Sc. Tech - II

Computer Science
INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS

 MIM - 404 : Design and Analysis of Algorithm
(New Course) (Sem. - IV)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

����

Q1) Attempt any eight of the following : [8 × 2 = 16]
a) Define P & NP class of problem.

b) Name sorting algorithm which use divide & conquer strategy.

c) What is flow network?

d) What is best case & worst case running time for insertion sort?

e) Define articulation point & bridge, edge.

f) Array sorting is an NP class problem true/false and justify.

g) 2(n+1) is O(2n).

h) Partial soln obtained during kruskal’s algorithm are also tree true/false

& justify.

i) Write greedy algorithm.

Q2) Attempt any two of the following : [2 × 8 = 16]
a) Explain quick sort algorithm. Find complexity in best & worst case

running time.

b) What is matrix chain multiplication problem? Apply algorithm to the string

of five matrices A
1
, A

2
, A

3
, A

4
 & A

5
 where A

1
 = 5 × 10, A

2
 = 10 × 10,

A
3
 = 10 × 5, A

4
 = 5 × 20 & A

5
 = 20 × 5. Find minimum number of

scalar multiplication required to evaluate the product.

c) Explain Ford-Fulkerson method algorithm to find maximum flow in

the network. Illustrate it on the following graph.
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Q3) Attempt any two of the following : [2 × 8 = 16]

a) Explain iteration method to solve recurrence relation

T(n) = 
⎩
⎨
⎧

>+
=

1nf(n)b)aT(n / 

1nT(1)

Solve the following recurrence relation using iteration method

i) T(n) = T(n / 2) + Cn

ii) T(n) = 7T(n / 2) + 18n2.

b) Explain & illustrate Dijkstra’s algorithm on the following graph.

c) Explain algorithm based on DFS for finding strongly connected

components of a directed graph G. Find the strongly connected

components of the following graph using the algorithm.



Q4) Attempt any four of the following : [4 × 4 = 16]

a) Define (i) Time complexity (ii) Space complexity (iii) ‘O’ notation

(iv) ‘Ω’ notation.

b) Illustrate Radix sort algorithm on the following array.

233, 124, 209, 345, 498, 567, 328, 163.

c) Write optimal substructure property for longest common subsequence.

Illustrate LCS algorithm on the following sequences

X = < 1, 0, 0, 1, 0, 1 >

Y= < 0, 1, 0, 1, 1, 0 >

d) Apply Huffman’s algorithm for the frequencies

a b c d e f

45 13 12 16 9 5

e) What is satisfiability problem? State Cook’s theorem.

f) Write approximation algorithm for vertex-cover. Problem.

Q5) Attempt any four of the following : [4 × 4 = 16]
a) Write HEAPIFY (A, i) algorithm. Illustrate on the following array.

16, 4, 10, 14, 7, 9, 3, 2, 8, 1 Apply on 4.

b) Write steps to develop algorithm using a dynamic programming.

c) Write essential differences of dynamic programming as compair to

divide & Conquer & Greedy method.

d) What is activity selection problem? Consider the following problem.

i 1 2 3 4 5 6 7 8 9 10 11

Start time 1 3 0 5 3 5 6 8 8 2 12

Finish time 4 5 6 7 8 9 10 11 12 13 14

Find a largest subset of mutually compatible activities.

��������	� �



e) Compute discovery & finish time for the depth first traversal of the

following graph. (start from A )

f) Write differences betn Kruskal’s & prims Algorithm.
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[3835] - 501

 M.Sc. Tech.

INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS

 MIM - 501 : Operations Research

(New Course) (Sem. - V)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

����

Q1) Attempt any eight of the following : [16]

a) Explain ‘degenaracy’ in a transportation problem.

b) What is an assignment problem?

c) Define optimistic time and pessimistic time for a PERT network.

d) Determine the value of the following game :

Player A

I II III IV

I 20 15 12 35

II 25 14 8 10

Player B III 40 2 10 5

IV –5 4 11 0

e) Explain the term ‘two-person zero sum’ game.

f) Define i) Surplus variable ii) Slack variable.

g) Convert the following LPP into standard form :

Max Z = 3x
1
 + 5x

2

Subject to,

2x
1
 + 3x

2
 ≤ 8

2x
1
 + 5x

2
 ≤ 10

x
1
, x

2
 ≥ 0.
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h) Define i) Decision variables ii) Objective function
i) Write the dual of the following LPP :

Max Z = 2x
1
 + 3x

2
 + x

3

Subject to,
4x

1
 + 3x

2
 + x

3
 = 6

x
1
 + 2x

2
 + 5x

3
 = 4

x
1
, x

2
, x

3
 ≥ 0.

j) Can a LPP have exactly 2 optimum solutions? Justify your answer.

Q2) Attempt any two of the following : [16]
a) Use VAM to find starting solution of the following transportation

problem :
To

1 2 3 4 Supply

1 11 13 17 14 250

From 2 16 18 14 10 300

3 21 24 13 10 400

Demand 200 225 275 250

check for the optimality of the solution obtained.
b) i) Explain the least cost method for obtaining an initial solution of a

transportation problem.
ii) Solve the following assignment problem :

I II III IV

1 8 26 17 11

2 13 28 4 26

3 38 19 18 15

4 19 26 24 10

c) Solve the following LPP by simplex method :
Max Z = 4x

1
 + 5x

2
 + 9x

3
 + 11x

4

Subject to,
x

1
 + x

2
 + x

3
 + x

4
 ≤ 15

7x
1
 + 5x

2
 + 3x

3
 + 2x

4
 ≤ 120

3x
1
 + 5x

2
 + 10x

3
 + 15x

4
 ≤ 100

x1, x2, x3, x4 ≥ 0
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Q3) Attempt any two of the following : [16]
a) Solve the following game graphically :

B

B
1

B
2

B
3

B
4

A
A

1
2 2 3 –2

A
2

4 3 2 6

b) i) What is an unbalanced transportation problem? How do we

balance it?

ii) Explain the Hungarian technique of an assignment problem.

c) A company produces two types of presentation goods A and B that

require gold and silver. Each unit of type A requires 3gm of silver and

1gm of gold while each unit of B requires 1 gm of silver and 2gm of

gold. The company can produce 9gm of silver and 8gm of gold. If

each unit of type A brings a profit of Rs. 40 and that of type B, Rs. 50,

determine the number of units of each type that should be produced so

as to maximize the profit. (solve it graphically).

Q4) Attempt any four of the following : [16]
a) Explain minimax and maximin principle used in theory of games.
b) Explain the following terms for activities in a network :

i) Earliest start time.
ii) Earliest finish time.
iii) Latest start time.
iv) Latest finish time.

c) Find starting solution of the following transportation problem by north
west corner rule :

Destination

D
1

D
2

D
3

D
4

Supply

S
1

21 16 15 3 10

Source S
2

17 18 14 23 12

S
3

32 27 18 41 20

Demand 16 10 12 15
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d) Solve the following LPP graphically :

Min Z = 3x
1
 + 5x

2

Subject to,

–3x1 + 4x2 ≤ 12

2x
1
 – x

2
 ≥ –2

2x
1
 + 3x

2
 ≥ 12

x
1
 ≤ 4, x

2
 ≥ 2

and x1, x2 ≥ 0

e) Draw a network diagram for the following data :

Activity Preceded by

A –

B –

C –

D A,C

E A,B

F D,G

G A

Q5) Attempt any two of the following : [16]

a) Find optimum solution of the following Transportation problem :

Warehouse

W1 W2 W3 Supply

F
1

16 20 12 200

Factory F
2

14 8 18 160

F
3

26 24 16 90

Demand 180 120 150 450

(Find initial solution using least cost method).
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b) Consider the following LPP :

Max Z = 5x
1
 + 4x

2

Subject to,

3x
1
 + 2x

2
 ≤ 50

x
1
 + x

2
 ≤ 22

x
1
, x

2
 ≥ 0

The optimum solution is (x
1
, x

2
)T and the optimal inverse is ⎥

⎦

⎤
⎢
⎣

⎡
−

−
31

21
.

i) Write the optimum simplex table.
ii) Find the new solution when the RHS of the first constraint changes

from 50 to 60.

c) For the project consisting of the following activities, determine the

critical path, total float for all the activities. Also draw the network

diagram.

Activity 1-2 1-3 1-4 2-3 2-4 2-5 3-5 4-5

Duration 5 4 6 7 8 10 11 10
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Total No. of Questions : 5] [Total No. of Pages : 2

[3835] - 501
 M.Sc. Tech.

INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS
 MIM - 501 : Compiler Techniques

(Old Course) (Sem. - V)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory and carry equal marks.
2) Write your assumptions clearly, if any.

����

Q1) Attempt any eight of the following : [16]
a) Define a compiler.
b) Define the sets generated by regular expressions a* and a+. What is the

relationship between them?
c) List the actions performed by a LR parser during parsing process.
d) What is the need of code optimisation?
e) State the scope rules for a block structured programming language.
f) Which task (s) of a compiler are optional?
g) Define recursion.
h) List LR(O) items generated by the production A → XYZ.
i) What are L-attributed definitions?
j) ‘Top-down parser uses the method of reduction’. Comment on this

statement.

Q2) a) Attempt any one of the following : [6]
i) Write a Recursive Descent parser for the following grammar

S → bAB/a A → aB/b B → bA/a
ii) Check if the following grammar is LL(1) or not

S → AB/∈ A → aASa/a B → b
b) Attempt any two of the following : [10]

i) Explain phase structure of a compiler.
ii) What is a DFA? Explain the role of DFA in scanning.
iii) Explain the conflicts occurring in LR parsing with suitable

examples.
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Q3) a) Attempt any one of the following : [6]

i) Construct the sets of LR(1) items for the following grammar.

S → A A → BCA/a B → ∈ C → ∈
ii) Explain how compilation of the if statement and while loop is

done.

b) Attempt any two of the following : [10]

i) Explain the contents of an activation record.

ii) Draw a Directed Acyclic Graph for the following expression :

a + a * (b – c) + (b – c) * d

iii) Explain the intermediate code forms of handling the expressions

during compilation process.

Q4) Attempt any four of the following : [16]

a) Explain frontend and backend of a compiler.

b) Write a note on input bufferring.

c) ‘An SLR (1) grammar can be ambiguous’. Is this statement true or

false? Why?

d) Write a note on displays.

e) Explain call-by-reference method for parameter passing.

Q5) Attempt any four of the following : [16]

a) Explain bootstrapping and cross compiler.

b) Write a note on static allocation.

c) Explain dead code elimination and frequency reduction methods of

code optimisation with suitable examples.

d) Explain the methods of evaluating semantic rules.

e) What are the functions performed by a scanner?

����
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Total No. of Questions : 5] [Total No. of Pages : 5

[3835] - 502

 M.Sc. Tech.

INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS

 MIM - 502 : Numerical and Statistical Methods

(New Course) (Sem. - V)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) Figures to the right indicate full marks.

2) All questions are compulsory.

3) Use of non-programmable scientific calculator is allowed.

����

Q1) Attempt any Eight of the following : [8 × 2 = 16]

a) Define the terms

i) Sample space

ii) Events

b) Suppose A and B are mutually exclusive events for which P(A) = 0.4,

P(B) = 0.3, what is the probability that

i) Either A or B occurs.

ii) A occurs but B does not occur.

c) Define conditional probability of event A given event B and conditional

probability of event B given event A.

d) If the probability mass function of a random variable X is given by

⎩
⎨
⎧ ===

otherwise0

3,2,1,0,
)X(P

2 xkx
x

Find the value of k.

e) State Lack of memory property of exponential distribution.

f) The coefficient of correlation between two variables X and Y is 0.64.

Their covariance is 16. The variance of X is 9. What is the standard

deviation of Y?
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g) Given r
12

 = 0.4, r
13

 = 0.3 and r
23

 = 0.9, find r
12.3

 and R
1.23

h) If X is a Poisson variate such that P(X = 0) = 0.2, find E(X) and

Var(X).

i) Explain the terms null hypothesis and alternative hypothesis.

j) Distinguish between One way ANOVA and Two way ANOVA.

Q2) Attempt any four of the following : [4 × 4 = 16]

a) A class contains 5 south Indians, 4 Gujarathis, 8 Maharashtrians and 3

Jains. A student is chosen at random to represent the class. Find the

probability that the student is

i) A south Indian

ii) A Maharashtrian or a Jain.

b) Define independence of two events. Show that if A and B are

independent events defined of sample space Ω then Ac and Bc are also

independent events.

c) If X ~ U(–1, 1), find P( | X | < 0.5) and P(–1/3 < X < 1/8).

d) On the basis of 500 randomly selected fields about tenancy status of

the cultivators of these fields and use of fertilizers collected in an agro-

economic enquiry, the following classification was noted

Owned Rented

Using fertilizers 208 92

Not using fertilizers 32 168

Would you conclude that owner cultivators are more inclined towards

the use of fertilizers at 5% l.o.s.?

e) Define distribution function of discrete random variables. Also, state

its properties. Further, explain why distribution function of a discrete

random variable is also known as step function.

f) Define Regression coefficients b
yx

 and b
xy

. State any two properties of

Regression coefficients.
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Q3) Attempt any four of the following : [4 × 4 = 16]

a) In a certain school examination, results showed that 20% students failed

in Mathematics, 5% failed in English while 10% failed in both

Mathematics and English. Are the two events ‘Failing in Mathematics’

and ‘Failing in English’ independent.

b) Let X and Y be two independent variables having binomial distribution

with parameters (5, 0.5) and (8, 0.5) respectively. Find P[(X + Y) ≥
1.5] and P[X = 1 / Y = 3].

c) Explain the concepts of multiple correlation and partial correlation.

State expressions for multiple correlation coefficient and partial

correlation coefficients in case of trivariate data in which X1 is dependent

variable.

d) A manufacturer of light bulbs claims that on an average 2% of the

bulbs manufactured by his firm are defective. A random sample of

400 bulbs contained 13 defective bulbs. On the basis of this sample,

can you support the manufacturer’s claim at 5% l.o.s.?

e) Let X and Y be two independent normally distributed random variables

with parameters (μ1, σ1
2) and (μ2, σ2

2) respectively. Obtain the

distribution of (X + Y) and (X – Y).

f) The development engineer is interested in determining whether the

cotton weight percentage in a synthetic fiber affects the tensile strength.

Analysis of variance for the tensile strength is given below. Find the

missing values.

Source of variation Sum of Degree of Mean Sum F Value

square freedom of square

Cotton weight - 4  -

percentage

Error 161.20  - 8.06 -

Total 636.96 24
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Q4) Attempt any two of the following : [2 × 8 = 16]

a) i) Following is the distribution function of a discrete random variable X

X = x 0 1 2 3 4 5

F(x) 0.05 0.20 0.40 0.90 0.99 1.00

Find probability distribution of X and also find

P[(X ≥ 4) / (X > 2)]

ii) A continuous random variable X has the probability density

function given by,

⎩
⎨
⎧ ≤≤+=

Otherwise0

20),43(
)(

2 Xxk
xf

Find value of k. Also find E(X) and V(X).

b) i) Define the term correlation. Explain the concepts of positive and

negative correlation with examples.

ii) For a bivariate data b
xy

 = 1.11, b
yx

 = 0.72, σ
x
 = 10.5, compute

correlation coefficient between X and Y. Also compute variance of Y.

c) i) Explain the procedure of testing H
0
 : μ = μ

0
 against H

1
 : μ ≠ μ

0
 for

a large sample, at 5% l.o.s.

ii) In a certain city, 100 students from a sample of 400 students are

found to be Non-vegetarians. In another city, the corresponding

number was 300 from a sample of 800. Test whether the proportion

of Non-vegetarians in the two cities differ significantly at 5% l.o.s.

Q5) Attempt any two of the following : [2 × 8 = 16]

a) i) Given the following data, obtain the linear regression estimate of

marks in history for 70 marks in English

Average Standard deviation

Marks in History 48.4 8.4

Marks in English 35.6 10.5

and correlation coefficient is 0.62.

ii) Explain the least square principle for obtaining equation of

regression line of Y on X.
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b) i) In a sample of 8 observations the sum of squared deviation of

items from mean was 94.5. In another sample of 10 observations

the corresponding value was found to be 101.7. Test whether the

difference in variances is significant at 10% level of significance.

ii) Describe test procedure of paired t-test with sample size n
1
 = n

2
 = n.

c) i) In a textile factory 500 pieces of cloth were inspected and the

number of defects obtained per piece of cloth was recorded as

follows,

Number of defects 0 1 2 3 & above

Observed frequency 200 150 90 60

Expected frequency 195.45 146.34 88.12 59.68

Test Goodness of fit at 5% l.o.s.

ii) The distribution function of X is

⎪⎩

⎪
⎨
⎧

>
≤≤−+

−<
=

21

219/)1X(

10

)(F 3

x

x

x

x

Evaluate P(0 < x ≤ 2) and obtain the probability density function

of X.
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Total No. of Questions : 5] [Total No. of Pages : 2

[3835] - 502
 M.Sc. Tech.

INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS
 MIM - 502 : Software Engineering - I

(Old Course) (Sem. - V)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Figures to the right indicate full marks.
2) All questions are compulsory.

����

Q1) Attempt any Eight of the following : [16]
a) Define : Software.
b) What do you understand by data objects?
c) Define : Structure chart.
d) Define : Use case.
e) Give any two functions of a system analyst.
f) What do you understand by validation testing?
g) Give any 2 advantages of incremental development process.
h) How to calculate the cost of quality?
i) Mention the two components involved in modularity.
j) Define : Coupling.

Q2) Attempt any four of the following : [16]
a) Explain : System Development Life Cycle.
b) Explain the difference between Waterfall Model and Prototyping Model.
c) Explain : Feasibility study.
d) What are the characteristics of a good quality design?
e) What are the factors used to construct a system model?

Q3) Attempt any two of the following : [16]
a) Discuss the relationship between the concept of information hiding as an

attribute of effective modularity and the concept of module independence.
b) Explain the purpose of ‘State Diagram’ and give suitable example.
c) What are the parameters used to access the quality of a software? Explain

in detail.
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Q4) Attempt any two of the following : [16]

a) The railway reservation system functions as follows :

The passenger is required to fill in a reservation form giving details of

his journey. The counter clerk ensures whether the place is available. If

so, entries are made in the register, tickets are prepared, amount is

computed and cash is accepted. A booking statement is prepared in

triplicate from the reservation register. One copy of it is retained as

office copy, the other is pasted on the compartment and the third is

passed on to the train conductor. Besides booking statement, cash

statement is prepared at the end of each shift. Prepare a data flow diagram

to describe this situation.

b) Explain the principles of testing methodology in detail.

c) Income tax deduction is made in the month of March from the salary

using the following rules. Prepare the decision table.

i) If the total income is less than Rs. 22,000 then no tax is deducted.

ii) If total income exceeds Rs. 22,000 but does not exceed Rs. 30,000

then the deduction is 20% of the amount which exceeds Rs. 22,000.

iii) If the total income exceeds Rs. 50,000 but does not exceed

Rs. 1,00,000 then the tax is Rs. 7600 + 40% of amount which

exceeds Rs. 50,000.

iv) If the total income exceeds Rs. 1,00,000 then the tax is Rs. 27,600

+ 50% of the amount which exceeds Rs. 1,00,000.

Q5) Attempt any four of the following : [16]

a) State the difference between concurrent and component based approach.

b) Explain the different Requirement Analysis methods.

c) Write a brief note on : Abstraction.

d) Explain how SDLC is required to implement systematic system model.

e) Explain RAD model in detail.

����



Total No. of Questions : 5] [Total No. of Pages : 2

[3835] - 503

 M.Sc. Tech.

INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS

 MIM - 503 : Digital Image Processing

(New Course) (Sem. - V)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Use of log table/calculator is allowed.
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Q1) Attempt any eight of the following : [8 × 2 = 16]

a) What is a digital image?

b) Define the terms luminance and radiance.

c) What is pseudocolour image processing?

d) State the use of thresholding in segmentation.

e) What is image restoration?

f) State any two sources of noise.

g) What is image histogram?

h) Define the terms mean and standard deviation.

i) What is texture?

j) What is JPEG and TIFF?

Q2) Attempt any four of the following : [4 × 4 = 16]

a) Explain with suitable diagram any one type of image acquisition device.

b) Define the terms spatial resolution and intensity level resolution.

c) Explain sampling and quantization of digital image.

d) Discuss the RGB model for colour image.

e) Explain the HIS model and give the conversion of RGB to HIS.

������



Q3) Answer any four of the following : [4 × 4 = 16]

a) Explain with suitable example the negative image enhancement.

b) Explain the global thresholding algorithm.

c) Explain with suitable example the difference between correlation and

convolution.

d) Discuss with necessary diagram the histogram equalisation.

e) Discuss the method of brightness and contrast control. State the

advantage of gamma correction.

Q4) Answer any four of the following : [4 × 4 = 16]

a) Explain the use of image processing in fingerprint identification.

b) Discuss the role of image processing in medical applications.

c) Discuss the image sharpening in the frequency domain.

d) Explain the use of low pass filter for smooting of digital image.

e) Discuss the methods of noise removal from the image data.

Q5) Answer any two of the following : [2 × 8 = 16]

a) With the help of neat diagram, illustrate and explain various steps in

image processing.

b) Discuss the discrete fourier transform. Explain its use in image

processing.

c) With the help of suitable masks explain the following :

i) Point detection.

ii) Line detection.

iii) Edge detection.

����
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Total No. of Questions : 5] [Total No. of Pages : 2

[3835] - 503
 M.Sc. Tech.

INDUSTRIAL MATHEMATICS WITH COMPUTER APPLICATIONS
 MIM - 503 : Computer Networks

(Old Course) (Sem. - V)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) All questions carry equal marks.

����

Q1) Attempt any eight of the following : [16]

a) State the function of the network layer.

b) What is the role of TTL field in IP?

c) Write the following IP address in the dotted decimal format :

10000000   00000101   00001011   00001111

d) What is the advantage of fiber optic cable over coaxial cable?

e) What is the main difference between link state routing and distance

vector routing?

f) How is CSMA classified?

g) List the flags used in TCP packet.

h) What is ESS and BSS?

i) State the purpose of using a bridge in LAN.

j) TCP works faster than UDP. State whether true/false and justify.

Q2) a) Attempt any one of the following : [6]

i) Explain the methods of framing in data link layer.

ii) Explain the services provided by the transport layer.

b) Attempt any two of the following : [10]

i) What is ICMP? List ICMP error messages.

ii) Write a note on unguided media.

iii) Explain any one controlled access mechanism.
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Q3) a) Attempt any one of the following : [6]

i) Explain the process of connection establishment in TCP.

ii) Compare circuit, message and packet switching.

b) Attempt any two of the following : [10]

i) Explain FDMA and TDMA.

ii) Explain the role of Hub and Repeater in LAN.

iii) With the help of a diagram, explain 802.11 architecture.

Q4) a) Attempt any one of the following : [6]

i) Explain the one-bit sliding window protocol.

ii) Explain the architecture of WWW.

b) Attempt any two of the following : [10]

i) Write a note on FTP.

ii) Explain various topologies used in LAN’s.

iii) Explain the goals and advantages of network.

Q5) Attempt any four of the following : [16]

a) A router receives a packet with destination address 192.168.5.10. Show

how it delivers the packet to the destination.

b) A signal has a bandwidth of 20KHz. Calculate the data rate if it is

encoded as a binary signal and the S/N ratio is 30dB.

c) Draw the manchester, differential manchester and straight binary

encoding for : 011010010

d) An organization has 64 customers, each needing128 addresses (IPv4).

It has been assigned a class B address 191.100.0.0. Show how the

subnet mask is calculated.

e) Draw the UDP datagram and explain its fields.
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