1) Solve the system of linear equations

y+x=0
2x +y =
a) y=0
Consider the given system of equations as represented below.

y+z=0 (
2 +y=0 (

N -

Now subtracting equation (1) from equation (2) we get as follows.
2z4+y=0-(y+z=0)

= 2r+y-y—-x)=(0-0)
=sr+0y=0
=z=0 (3)

Now substituting (3) in equation (1) and solving for y as represented below.

y+z=0
=y+(0)=0
=2>y=0

The solution of the given system of equations is

x+ y=-—1
Consider the given system of equations as represented below.

r+y=-1 (1)
3r+2y=0 (2)

Now now multiplying equation (1) with 2 and subtracting it from equation
(2) we get as follows.

(Br42y=0)-2x(z+y=-1)
= (3r —2x) 4+ (2y — 2y) = (0 + 2)

=z+0y=2
Sx=2

(3)

Now substituting (3) in equation (1) and solving for y as represented below.

r+y=-1

= (2)+y=-1
>y=-1-2
=y=-3

The solution of the given system of equations is

2) Solve the system using either Gaussian elimination with back-substitution or Gauss-Jordan
elimination.

X, —3x; = —2
3x,+ x, —2x3= 5
2, +2x, + x3= 4
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7 1
7 8

10 -3 -
—2R2+ R3 — R3 01 7 11
00 -7 -4

1 3 -2 10 -3 -2
31 -2 5 —3R1+Ra— R 01 7 1
2 1 4

- o

1
2R+ Rz =+ Rs [[}
0

1 10 -3 -2
—=R3 = R3 01 7 11
! 00 1 2

10 -3 -2
~TR3+ Ry = Ry o1 0 -3
00 1 2

3Rs+ R — Ry

100 4
010 -3
001 2

The associated equivalent system is:

=4 (1)
Ty =-3 (2)
3 =2 (3)

3 2 -1
A—% 4 5} a—[
3) Find 2A-B b1 2
94— B =24+ (—B)
4-2 —2-1
8—4 10-2]|=
2-1 4-0

3 2 1
a=[ 22 s-[t ] [ ; ]
4) Find AB b4 2 —21  and 4 -2 -4

(a) AB =

3 2 1 1 2
A-B= (-3 0 4]|-[2 -1
{(2)(4)“—2)(2) (2)(1)+(—2)(—2)J: s 24| |1 -
LED@+ @@ Cnm+ (@)(-2) S 622]

=|-3+0+4 —6+0-8
]= [4-4-4 B8B+2+8

T8+ -4 2414
—4+8 —-1+-8

. 8 2
4 6 =1 =14
4 -9 -4 18



N
5) Find the A. . 7[3 4]

Inverse of 2 x 2 matrix formula

a

b] Then, its inverse is
e d

Suppose we are given some 2 x 2 matrix 4 = [

given with following formula:
Al 1 d —h]‘

where det A = ad — be.
—_—

determinant of A
(eA=1)"1 = ¢cA

This halds for any c.

e L[4 2
[24)™] _\1-4—2‘_[3 1]

6)

Use elementary row or column operations to find the determinant. ,

Using Theorem 3.3, modify given matrix to obtain triangular matrix.

1 7 -3
1 3 1|, add -1 times first row to second and add -4 times first row
4 8 1
to third
17 -3
~ |0 =4 4|, add -5 times second row to thrid
0 =20 13
17 -3
~ |0 i 4
a 0 -

Matrix is triangular meaning that its determinant can be evaluated as

product of diagonal elements.

det =1-(—4)-(-T) =28

Show that |A| = |A”| for the matrix below.

To find the determinant of A, expand by cofactors in the second row to obtain

1 -2
= —19
=217} 7
= @13
=-6.
To find the determinant of
3 2 -4
Af=1 1 0 -1
-2 1] 5
expand by cofactors in the second celwmn to obtain
1 -1
T = —-1)3
wi =219y 7))
=2)(=1DG)

= 6.



8) Use a determinant of the coefficient matrix to determine whether the system of linear equations
has a unique solution

2, + x, =1

Coefficient matrix is,

1 -3
=l 7
Now [A|=1x14+3x2=T#0

Hence given system of linear equations has unique solutions.

N+ x- x=4
26— x,+ x3=6
3, — 20, + 23, =0
The coefficient matrix corresponding to the given system of linear equation

is
1 -11
A=1|2 -1 1
3 -2 2

By elementary column transformation we have :

1 -1 1
2 -1 1
3 -2 2
l('g +Cs
1 -1 0
2 -1 0
3 -2 0

Since the third column of the matrix is zero, by evaluating determinant of
A w.r.t the third column gives |A| = 0.

1 -1 1
Thus, det(A) = |A|=1{2 -1 1| =0.
3 -2 2

Hence the given system of linear equation doesnot have unique solution.

The coefficient matrix corresponding to the given system of linear equation

1 -11
A=1]2 -1 1
3 -2 2

is singular, hence the system of linear equation doesnot have unique solution.



