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. Reduce the following matrices in to row reduced echelon form by applying elementary row
operations.

00 -1 23 1 =2 0 2
02 3 45 2 -3 -1 5
(&) 01 3 -1 2 ) 1 3 25
03 2 41 11 0 2

. Find the rank of the following matrices.
1 -1 2 1 12 -3 1 2

3 201 i) [ 2 4 -4 6 10
4 1 2 2 3 6 =6 9 13
. Examine, whether the following matrices are row equivalent or not?
1 0 2 1 0 2
(a) | 3 -1 1|, 0 2 10
5 —1 5 2 0 4

—_

11 0 3 —1
(b) ,
-1 2 2 2 2 5
. Find all values of « for which the equations

rT+y = «
3r—ay = 2

have a solution.

. Find all values of a for which the following equations have (i) a unique solution (ii) no solution
and (iii) infinitely many solutions.

$1+ZE2+JZ3 =
ary + xo + 2x3 =
Ty +arg +xr3 =

=0



10.

11.

12.

Show that the system
ZL’1—2$2+I3+21’4 =1
X1 +To— T3 +2Tg4 = 2
1+ T7r9 —Dxs — x4 = 3

has no solution.

. Consider the system of equaitons

X1 — Tg + 21’3 =1
21’1 + 21’3 =1
Ty — 3132 + 4.T3 = 2.

Does this system have a solution? If so, describe explicitly all solutions.

Find the inverse of the matrix by Gauss-Jordan method

111 12 2
i]123 |21 2
01 1 2 2 1

Discuss the existence of the solution for the following system and find them.

|
—_

2r+y+=z
6r+2y+2z = —1
2r+2y+z =7
(H.W.) Solve the following system.
T1+ 2o+ a3+ 24 =
1+ 2o+ 33+ 34 =

x1+x2+2x3+3x4 =
ZE1+3ZL‘2+3I3+3I4 = 4

W W =

Is the following system consistent? If it is, determine the solution.
$1+$2+2$3+2I‘4—|—ZL’5 = 1
21’1 + 2$2 + 4273 + 4274 + 3235 =1
2[L’1 + QZL'Q + 4ZE3 + 41‘4 + 2.%'5 = 2
3.1'1 + 5.1'2 + 8%3 + 6%4 + 51’5 = 3

(H.W). Let A be and n x n real matrix and consider the system AX = b. Then prove that
the following statements are equivalent.

(i) The matrix A is invertible.
(ii) The linear system AX = b has unique solution for every matrix b of order n x 1.
(iii) The linear system AX = 0 has only trivial solution.

(iv) The matrix A has rank n.
(v) The row-reduced echelon form of A is I,
)

(vi) The matrix A is a product of elementary matrices.



