Linear Algebra

Rose-Hulman Institute of Technology
R.J. Marks Il Class Notes
(1970)
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Name (o5

LINEATHR

Work all problems.

March 3,

AL GEBRA

Final Examination

1571

Do not write below this line

(10)

(10)

(10)

(10)

(10)

(10)

1

(103 7
(10) 8
(10) S
(10) 10

(100) Total

GRADE

C+



Find the complete solution of

1.

x4+3x‘5= 1

Xy - 2x3 +

f)
X5 + 2x3 + 2%, + 6%

2xl -

3x1 + 2x2 - 4x3 + 3x4 - Ox
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Show that

3.




1 R 2 2

: 2 0 T _ i-2 = -3 - _1-5
Given the vectors a = 61 > b = 412 ¢ g1 2 d = b
S 1 5

| Il

r
|
L

(ii)




. 5. a. Let a = (a;, a5, a5) be a vector in R 9. Determine

whether the following are subspaces. If not, give one
reason why.

(i) The set of all vectors for which

(ii) The set of all vectors for which a, = 0

(iii) The set of all vectors for which a =

b. Let R be the vector space of all matrices over R .

nn
Is the set of all matrices A that commute with a given

matrix If not give one reason why.

c. 1Is the set of all trigonometric polynomials of the form

N
1 < . -
=~ a + 5 (a_ c¢cos nx + b_ sin nx) a vector space? If not
2 o L n n £
n=1

give one reason why.




If A and B are non-singular square matrices of the same
order and p a scalar, indicate which of the following

identities or conclusions are wrong and make appropriate
corrections

‘e (A + B)Y (A - B)

‘ 5:5%, &%K
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7.

Given the vectors

1 Mol 01 EYE M1 [ 2
- 11 - 3 = 1 = 11 = _ 1=3 = -1
a =111l b ol » ¢© 1 ¢ d = ol » &= R f= 5

0 21 () 1 L 2] |1
The triple ?,‘E, C is a basis for the subspace S and the

triple d, @, f is a basis for the subspace T. Determine
the dimension of the intersection S N T of S and T and
find a basis for

" 3

=
o




8. Find all the eigenvalues and eigenvectors of the matrix.

F2 -2 17

A = |~1 3 -

2 4 )
Determine

its characteristic equation and its minimum equation.

T —

A

e

4

-,




9.

(i) Show that two similar matrices have the same characteristic
equation, |

(ii) The matrix 4 = (l has eigenvalues -1,5.
4 3

Determine a similarity transformation

P such that PTlAP
is a diagonal matrix D. evaluate P YAP and
verify that it is diagonal and has the eigenvalues of

A
on the main diagonal.

Invert P,

-
—

|
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10.

. i~
The vector L;} is subjected to the

> following transformations:

(i) Reflection in the

£Y

X axis : T1
(ii) Rotation over 90° . T2
(iii) Reflection in the line x

= y s T3
Find in a direct way the matrices associated with these
transformations. Show that T3 = T2 Tl and give a geometric
interpretation of T4 =

[ ——
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