Announcements Jan 29

Announcing: extra credit (bounty) for WebWork bugs: post a screen shot and a clear explanation
Written Homework 2 due now. Circl@) and L/C/R. Pass to aisle, then front.

Quiz 2 in class Today on Sections 1.3-1.4.

Midterm 1 in class Friday Feb 12

My Office Hours Tuesday and Wednesday 2-3, after class, and by appointment

LA Office Hours: Scott Mon 12-1, Yashvi Mon 2-3, Baishen Wed 4-5, Matt Thu 3-4, Shivang Fri
10:30-11 + 12:30-1

Math Lab, Clough 280
* Regular hours: Mon/Wed 11-5 and Tue/Thu 11-5
* Math 1553 hours: Mon-Thu 5-6 and Tue/Thu 11-12.

* LA hours: Matt Tue 11-12, Scott Tue 5-6, Baishen Thu 11-12, Yashvi/Shivang Thu 5-6



Section 1.5

Solution Sets of Linear Systems



Homogeneous systems

Homogeneous systems <— matrix equations AX/; O

Homogenous systems always have the trivial solution: >< ~ Q



Homogeneous systems

Example

How many free variables for Ax = 0 where

1 2 0 -1
A= -2 -3 4 5!
2 4 0 =2



Homogeneous systems

Example

How many free variables for Ax = 0 where

1 2 0 -1

A= -2 -3 4 5
(2 40-2)

1 0 -8 -7

-l 01 4 3

00 0 O



Homogeneous systems

Example

How many free variables for Ax = 0 where



Homogeneous systems

Example

How many free variables for Ax = 0 where

A:(@l 1 1)



Dimension and Span of Homogeous Systems
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Variables, equations, and dimension

— Poll

3

How many solutions can there be for a homogeneous
system with more equations than variables?
10




Parametric Forms

Say free variables for Az = 0 are g, ..., x,.

Then the solutions to Axz = 0 can be written as

TkVk + Th+1Vk+] T+ + TnUn

— g——

for some vg,...,vn (in other words, as a \NL <
AR

= ————

This is the parametric form of the solutions.



Parametric Forms for Solutions

Homogeneous case

Find the parametric solution to Ax = 0 where

1 2 0 -1
A= -2 -3 4 D
2 4 0 =2



Parametric Forms for Solutions

Homogeneous case

Find the parametric solution to Az = 0 where




Parametric Forms for Solutions

Homogeneous case

Find the parametric solution to Ax = 0 where

1
A= 1

1
0
1 1

o O =

S = =



Parametric Forms for Solutions

Homoge neous case

Find the parametric solution to Az = 0 where

I 1 1
A= I 0 O
1 2 1

O =




Parametric Forms for Solutions
Homogeneous case

Find the parametric solution to Az = 0 where




Nonhomogeneous Systems

Suppose Az = b, and b # 0.
As before, we can find the parametric solution in terms of free variables.

What is the difference?



Parametric Forms for Solutions

Nonhomogeneous case

Find the parametric solution to Az = (3,2,6) where

1 2 0 -1
A= -2 -3 4 5!
2 4 0 =2



Parametric Forms for Solutions

Nonhomogeneous case

Find the parametric solution to Az = (3,2,6) where




Parametric Forms for Solutions

Nonhomogeneous case

Find the parametric solution to Az = (4, 2,4) where

I 1 1 1
A= 1 0 0 1
1 2 1 0



Parametric Forms for Solutions

Nonhomogeneous case

Find the parametric solution to Ax = (4,2,4) where

1
0
1




Parametric Forms for Solutions

Nonhomogeneous case

Find the parametric solution to Az = (9) where

A=(1 1 1 1)

(1 1 1 1]9)



Homogeneous vs. Nonhomogeneous Systems

Key realization. Set of solutions to Ax = b obtained by taking one solution and
adding all possible solutions to Az = 0.

Ax = 0 solutions ~ Ax = b solutions

Comrvmm pr et = XA

So: set of solutions to Az = b is M\i&\to the set of solutions to Az = 0.

So by understanding Az = 0 we gain understanding of Az = b for all b. This
gives structure to the set of equations Ax = b for all b.




Homogeneous vs. Nonhomogeneous Systems
Varying b

What are the solutions to Ax = b for various b where




