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Q.1 Attempt any three. 14

(a) Prove that there is no real valued function on R which is continuous at cach

rational but discontinuous at each irrational.

(b) Define convex function. State and prove generalized AM-GM inequality using

convex function theory.

(¢) Suppose a, > 0,8, = a; + az + - + a, and S" a, diverges.\\hat can you say

about the convergence of series Y t22- and }_ $27 Explain.
™ kil

(d) Define (c,1) and (c,2) summability of the sequence (x,). Give an example of

(¢.2) summable sequence that is not (c, 1) summable.

(e) If f : R — R is a continuous, bounded function then show that f(z) = x for

some IT.

01
Q.2 Let A = be a matrix with real entries. 14
11

Find the eigenvalues of A. Find corresponding eigenvectors.
Find a matrix S so that ST1AS = D, where D is a diagon::i i1

Nese that A = SDS™! and A* = SDFS™L.

01 a b
11 b a+b
Suppose {Fi} is a sequence such that

F():lFlzl,F2=27F1313.F4:5F5=8..’: =F+Fp ;...

AF 11:.‘{? Fr }

o

Verify that

Prove by induction that
oy |

Find a formula for the Fibonacci munber .
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Q.3 Attempt any four. 14

(a) Give the names of at least three document class options.
(b) Give the commands for the following mathematical notations:
(i) V (i) # (iii) R.
(c) Write down the input for the following output:
(@+b)" =am+ (Dar b+ (a2 + -+ ()0

(d) Write down the input for obtaining the integral:

3
/ z* sin zdz
1

2

(e) Explain how do we define or customize the command(with variable argument)
to produce the vectors (z1.@2.....Zx}, (Y1:Y2,-- - Yn) OT (21,22, .-, 2,) Which

occur frequently in a certain document.

(f) Write down the input for the following table:

alb
¢c|d
e
Q.4 (a) Write down the outputs of any three of the following inputs: 3

(i) RotateLeft[{a.b,c.d.e, f},=2]
(i) Split{{1,2,2,3.3,3,4.5,,2,2,2}]
(i) Plus[l. Power(z. 2], Power [Plus [y, 2], 2]
(iv) FullForm[{a/b,1/b% 2/b%}]
(v) TreeForm(z® + (1 + z)?]
(b) Write a command for finding factors of the polynomial 1 + z* over QV2. 2
(¢) Write a command for drawing a graph of f(z) = 623 — 542 — 2z + 1 for
1<z <32 2

(d) Write commands for all mathematical steps for finding the inverse of matrix 7

3 0 2
2 0 -2
01 1

o
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Q.5 Do as directed : 14

»

(a) What is the execution from the command “‘clc”’ and "‘clear”"?
(b) Which symbol is used for commenting statement?

(c) What will be output for A B and A. x B if
>>A=1{134,643,533];
>>B=[356;876;953];
(d) Give command to plots the given vectors on a vertical bar chart.
(e) What is syntax for symbolic expansion of (2 + 1)3?
(f) Give syntax tosolve 72 +y> =25and z +y = 9.
&’y

(g) Give syntax to solve i 2y = 1.

__\



