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7. P.E.S. College of Engineering, Mandya - 571 401
'-°' (An Autonomous Institution affiliated to VTU, Belagavi)
Eighth Semester, B.E. - Semester End Examination; Aug. / Sep. - 2020

Linear Algebra and Analysis
Time: 3 hrs Max. Marks: 100

Note: i) Answer TWO full questions, selecting ONE full question from UNIT - I and UNIT - II.
ii) Answer any THREF full questions, choosing from UNIT - III, UNIT - 1V and UNIT - V.

UNIT -1
1 a.  Show that for any square matrix 4, the matrix 4 — A"is skew-symmetric matrix.
3 0 -1
Express |1 2 1 |asa sum of symmetric and skew-symmetric matrix.
2 -1 3

b. i) Define a Skew-Hermitian matrix with an example.

1 2+i 3i i
. 2—-i 5 1-i  2i |, . .
11) Show that 4 = is Hermitian matrix.
=3i 1+i 6 T+i

- =2i 7-i 8

-1 2+i 5-3i
C. Express A=|2-1 7 5i | in the form P+iQ where P is real symmetric and Q are
5+3i =5i 2

real skew symmetric matrix.

OR
-5 -8 0
2 a. Define involutory and nilpotent matrices. Show that, 4= 3 5 0| is an
1 2 -1
involutory matrix.
b. Show that,
0 0 0 O
5 shx 9 «Odf, . : . . .
= 2 8 0 0 is a nilpotent matrix and find its degree. What is the determinant of C?
1 2 90

C. Define real orthogonal and normal matrices with examples. Prove that the matrix

1 8 4
A= Sl is orthogonal. \‘ :
9 9 o
g8 1 4
9 9 9
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UNIT - 11
1 2 0 -1
3a. Reduce the matrix 4 to its normal form A=| 3 4 1
-2 3 2
1 0 2
b.  Find the inverse of the matrix using elementary matrices 4=2 -1 3.
4 1 8
1
. Find 4" by Cayley-Hamilton theorem, if, A=|—-1 0 3
31 =2
OR

1 =2
4a. Define a matrix polynomial. If A=[4 s }, then determine f (A) where

f(t1)=r=3t+7 and f(t)=1> - 61 +13.

b.  Define characteristic and minimal polynomial of a matrix. Find the characteristic

6 -3 2
polynomial A(r)of | 4 ~1 -2
10 -5 -3

€. Show that similar matrices have same minimal polynomial. Find the minimal polynomial

2 2 -5
m(t)of |3 7 —15|.
i N il

UNIT - 111

5a. Define; i) Vector space and ii) Subspace with suitable examples.
b. i) Define linear dependence of vectors.

i) Show that u =(1,2,3),v(2.5,7),w=(1,3,5) are linearly independent.
% Defin: basisiol Savestor space. Verify whether the set {(1,2,1),(2,1,0),(],—1,2)} a basis for

!\1
the vector space R’ (R).

- ' ) ,,'.,» ~ _5
6a. Find the coordinate vector of A4 = [; ; } in the real vector space M = M, , relative to the

S B S R L

Contd...3



P15MA84 COVID - 19 Page No... 3

b. i) Define a linear transformation.

i) Find the matrix of linear transformation 7 : R* — R’ defined by 7

T(x,y.z)=(2y+z,x—4y,3x) with respect to basis S ={(1,1,1)(1,],0)(1,0,0)}

¢. Let: T:R'— R’be the linear mapping defined by T(x, y,z) = (x+2y—z,y+z,x+y—2z).

7
Find the rank and nullity of 7.
UNIT -1V
7a. Define a convergent series. Show that the series Z:;I [\/ n+2—+/n +1} is divergent. 6
b.  Discuss the nature of the series L + 4 + 1 + B +... 7
4710 7.10.13 10.13.13 13.16.19
.3 34 34
€. Test for the convergence of the series i+3—+ s + 7
4 46 357
8 a. Test for the convergence of the series lx+ o X+ 135 x4+ 6
2 24 2.4.6
i \ - . o 1 .’;""","'
. 7 +1 n ; n W 9 ‘r_ j';‘“-____.\ At
b. Discuss the convergence of Z”_] % \, P ./ 7
S 2
x2 3 4
¢. Determine the radius and circle of convergence of the series x+ > +3—2+ e +... 7
UNIT -V
5 o’u

- subject to u =(0,1)=0,u(5,1)=0,, (x,0)=x*(x-5) 10

9a.  Solve numerically Z L 0.0625

2
o

by taking h=1,for0 <r<1.

b Solve u, =u, subject to the conditions u(0,/)=0, u(1,r)=0, u(x,0)=sin(zx) for
0 <t<0.1 by taking & = 0.2. Write down the following values from the table; 10
D) u(0.2, 0.04) i) u(0.4, 0.08)  iii) u(0.6, 0.06)

10a. Solve the elliptic equation u  +u  =0for the square mesh of the following figure with

boundary values as shown. . oy
N "
500 | ore Heo C \\ <
¢! — \ \ ML

‘ Lo > .
{oce wh Y L\'3 \beo
L, ' s
2000iA , |Ms (% @&l .. DrN.L MURALIKRISHNA
CmtrdbrOfEme ‘S‘tbn;
= 3 (. 1 P.E.S. Coliege of Enginesring -,
\eco = = e fpEep (AnAmmkx:ﬁe@underVTU,a )
i MANDYA-571 401, Kamataka ~ ~
B
C Sor | fote Sec e,
ou ou . . ‘
b. Solve = in 0 <x <35,¢>0 given that u(x, 0) = 20, u(0,£)=0, u(5,r)=100. 10
! X~

Compute v for time-step with # =1 by Crank-Nicholson method.
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