Linear Systems

Extra Example

February 3, 2021



Example

With free variables, we have infinitely many solutions.

X1 X2 X3 X4 Xp
1 0 3 -5 02
0 1 -4 -9 0]7
0 0 0 0 1)1



Example

With free variables, we have infinitely many solutions.

X1 X2 X3 X4 Xp

0 3 -5 0]2
0 1 -4 -9 0]7
0 0 0 0 1)1



Example

With free variables, we have infinitely many solutions.

X1 X2 X3 X4 Xp

(1) 0 3 -5 0]2
oD 4 -9 0|7
0 0 0 0 1)1



Example

With free variables, we have infinitely many solutions.

X1 X2 X3 X4 Xp

o 3—5 02
4 7
0 o0 01




Example

With free variables, we have infinitely many solutions.

X1 X2 X3 X4 Xp

0 3 —5 0 2 x1+3x3—5x4=2

—4 7 X0 —4x3—9x4=7
0 0 01 x5 =1




Example
With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp
0 3 —5 0 2 x1+3x3—5x4 =2
7 X —4x3—9x4 =7

—4
0 0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1
X2

X = [X3]|] =
X4
X5



Example
With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp
0 3 —5 0 2 x1+3x3—5x4 =2
7 X —4x3—9x4 =7

—4
0 0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1
X2

X = [X3]|] =
X4
X5



Example
With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp
0 3 —5 0 2 x1+3x3—5x4 =2
7 X —4x3—9x4 =7

—4
0 0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1
X2
X=|x3| = a
Xa
X5



Example
With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp
0 3 —5 0 2 x1+3x3—5x4 =2
7 X —4x3—9x4 =7

—4
0 0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1
X2

X=|x3| = cl
X4 (o)

X5



Example
With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp
0 3 —5 0 2 x1+3x3—5x4 =2
7 X —4x3—9x4 =7

—4
0 0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1
X2

X=|x3| = cl
X4 (o)

X5 1



Example
With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp
0 3 —5 0 2 x1+3x3—5x4 =2
7 X—4x3—9x4 =7 — xox=7T4+4+90c

—4
0 0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1
X2

X=|x3| = cl
X4 (o)

[y

X5



Example
With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp
0 3 —5 0 2 x1+3x3—5x4 =2
7 X—4x3—9x4 =7 — xox=7T4+4+90c

—4
0 0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1

X2 7T4+4c+9¢
x=|x3| = a

X4 (o)

X5 1



Example

With free variables, we have infinitely many solutions.
X2 X3 X4 Xp

xq
0 3 —5 0 2 x1+3x3—-5x34=2 — xx=2-3c+50
7 X—4x3—9x4 =7 — xox=7T4+4+90c

—4
0 0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1

X2 7T4+4c+9¢
x=|x3| = a

X4 (o)

X5 1



Example

With free variables, we have infinitely many solutions.
X2 X3 X4 Xp

xq
0 3 —5 0 2 x1+3x3—-5x34=2 — xx=2-3c+50
7 X—4x3—9x4 =7 — xox=7T4+4+90c

—4
0 0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1 2—-3ca+50
X2 7T4+4c+9¢
x= |x3| = a
X4 (o)

X5 1



Example
With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp

0 3 —5 0 2 x1+3x3—-5x34=2 — xx=2-3c+50
—4 7 X—4x3—9x4 =7 — xox=7T4+4+90c
0

0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1 2—-3ca+50
X2 7T4+4c+9¢

X=[X3]| = al = + - +c -
X4 (o)

X5

[y



Example
With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp

0 3 —5 0 2 x1+3x3—-5x34=2 — xx=2-3c+50
—4 7 X—4x3—9x4 =7 — xox=7T4+4+90c
0

0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1 2—-3ca+50 2
X2 7T4+4c+9¢ 7
X = |X3| = cal = |0 +¢ - +C -
X4 Co 0
X5 1 1



Example

With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp

0 3 —5 0 2 x1+3x3—-5x34=2 — xx=2-3c+50
—4 7 X—4x3—9x4 =7 — xox=7T4+4+90c
0

0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1 2—3c+bo 2 -3

X T+4c+90¢ 7 4
x=|x3| = al|l =10| +c- 1| + o

X4 Co 0 0

X5 1 1 0



Example

With free variables, we have infinitely many solutions.
X1 X2 X3 X4 Xp

0 3 —5 0 2 x1+3x3—-5x34=2 — xx=2-3c+50
—4 7 X—4x3—9x4 =7 — xox=7T4+4+90c
0

0 0.1 x5 = 1

Write the dependent in terms of the free to explicitly describe all solutions.

X1 2—3c+bo 2 -3 5
X2 7T4+4c+9¢ 7 4 9
xX=|x3| = c1| = |0| +¢c1- 1| +- |0
X4 Co 0 0 1
X5 1 1 0 0



