Sample Subjects for the Semestrial Test - 12/8/14 (A)

TS -1 Invert the matrix

A:

O =

0 1
3 2
10

and (then) solve the matrix equation

-1 01 -1 2 0
X1 3 2(=]3 0 4]
010 1 3 -1

Hint. The equation is of the form X4 = B with the solution X = B4 ~!, But this solution can
also be found (under its transpose form) by applying the Gaussian elimination to the block matrix

[AT|BT] = ... = [I,| A "BT=XT"].

TS -2 Solve the homogeneous system

12 1-1
0 3 -1 1(Xx=0.
2 7 1 -1

TS -3 | Determine the real parameter a so that the two vectors

1 o
u,=|aj, u, 1
o 2a0-1

be linearly dependent and find a linear dependence relation between them.
TS - 4 Inaspace V= £(4), 4=[a, a, a;] isconsidered the vector
x=2a,-ay+5a,. The basis is changed for B=[b, b, b;] by the

transformation matrix

T=

N W =
—_—O N

-1
2.
-1
It is required to find the coordinates X, in the “new” basis and to check them.

TS -5 | Determine the dimensions of subspaces U, W ¢ R3 respectively spanned by

A:[2 3 —l]T, [12 2]T, [11 —3]T and
B:[121]T,[1 l—l]T,[l 33]T;
Then find the dimensions and a basis foreachof U+ W & UNW.



Sample Subjects for the Semestrial Test - 12/8/14 (B)

TS -1 Determine the rank of the matrix
-2 7 2 -35
A= 2 1 -1 2 1],
0 8 1 -16

find a basis spanning COLSP , and express the other columns in this basis.

TS -2 | Find the (values of) the real parameter m so that the linear system

A(m)X = b(m) be consistent and find its solution(s) in such cases :

1 -m -1
A(m)=2 1 |, b(m)=| m
3 m-1 -m+1

TS -3 | Abilinear form f: VxV — R is defined by its matrix in a basis 4, namely

2 0 1
fUT,H=l0 2 -1|.
3 -5 4

It is required to determine rank f, its value f(x,y) for x=a,-2a,+3a; and
y =4a, + as, and also the matrix of f inthebasis B, where

1 -1 -1
BT=1 1 1|47,
1 0 -1

TS -4 Alinear form f: y — R is defined by its coefficients in a basis 4, by
f(4)=[a]=[8 -2 1]. Itisrequired the value f(3a,-2a,+a;)
The basis is changed for B =[b, b, b;] by the transformation matrix

1 0 2
r=; 1 1 3.
-1 21

Determine the coordinates X, in basis B, [ Bl =f(B) and f(x) with basis B.

TS -5 | Determine the a basis for the subspace U =S = the solution subspace to the

H-system
1 -1 0 1 -2
3 0 1|x=0. w=2([b, 5,]), b,=]{2| & b,=| 0.
2 -2 0 0 -4

Check Grassmann’s Theorem for U, W c subsp R3.



Sample Subjects for the Semestrial Test - 12/8/14 (C)

TS -1 | Turnthematrix, given below, into a quasi-triangular and quasi-diagonal form.

2 13 -1

13 -1 2 0
A=11 3 4 22

4 -3 1 1

Identify a subset of independent columns and express the other columns in terms of the
independent ones. Alternatively, solve the H-system 4AX =0 € R*.

TS -2 There are considered the three vectors in R*,

2 1 -1

1 2 1
u =l =gl up=|o o

1 1 0

It is required to find a basis and the dimension for £ ({u;, u,, us}).

TS -3 | A symmetric bilinear form f: R*x R* = R is defined by its matrix in the
standard basis E, namely

2 0 1
f(ET,E)=|0 -3 -1| =[¢].
1 -1 4|

Itis required to determine the value f(a,,a,) for a; =[1 2 -21%, a,=[4 0 31*
and also a basis B for U™/ where U= £({qa,, a,}).

TS -4 The linear form . R3 — R is defined by its analytic expression
J(X)=x,-2x,+4x,.
Itis required f(X) for X=[-4 7 2]7, the coordinates X, in the basis

1 2 3
A=1la, a,] a5]), a,=|2|,a,=|-1|, a;=|-2|; check f(X) withbasis A.
3 2 -

TS -5 | Study the consistency of the three linear systems, 4X=[5® 5@ 5@] given

by their augmented matrix

) 2 -1 0|3 40
A=[4|B]1=|-1 1 -1 21 0|X=0
3 -1 -1 830

Find the general solutions for the consistent systems.



