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Material covered on first midterm:
» Episodes 1-7, online here (.
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- Basics:

Material covered on first midterm:
» Episodes 1-7, online here (.
» Chapter 1 and Chapter 2 (Sections 2.1-2.7).
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. Basics:

Review for
Challenge Level 1

Material covered on first midterm:
» Episodes 1-7, online here (.
» Chapter 1 and Chapter 2 (Sections 2.1-2.7).
» Chapter 2 is our focus.

A
[ﬂ\i:b]

e O
ﬁ UNIVERSITY |Q|
=<8l ¥ VERMONT 10Ol

DA 40f13


http://www.uvm.edu
http://www.uvm.edu/~pdodds
http://www.uvm.edu/~pdodds/teaching/courses/2015-01UVM-124/content/lectures.html

Episode 7/26:
Review

- Basics:

ChalengeLone]
Material covered on first midterm:
» Episodes 1-7, online here (7.
» Chapter 1 and Chapter 2 (Sections 2.1-2.7).
» Chapter 2 is our focus.

» Knowledge of Chapter 1 as needed
for Chapter 2 = solving A7 = b.
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Review

- Basics:

ChalengeLone]
Material covered on first midterm:
» Episodes 1-7, online here (7.
» Chapter 1 and Chapter 2 (Sections 2.1-2.7).
» Chapter 2 is our focus.

» Knowledge of Chapter 1 as needed
for Chapter 2 = solving Az = b.

» Want ‘understanding’ and ‘doing’ abilities.
I,
A% =b
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Row, Column, & Matrix Pictures of Linear Systems
(AZ = b)
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3 St‘uff to know:

Row, Column, & Matrix Pictures of Linear Systems
(AZ = b)
» What dimensions of A mean:

» m = number of equations.
» n =number of unknowns (z, o, ...).
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| St‘uff to know: |

Row, Column, & Matrix Pictures of Linear Systems
(AZ = b)
» What dimensions of A mean:

» m = number of equations.
» n =number of unknowns (z, o, ...).

» How to draw the row and column pictures.

Episode 7/26:
Review

Review for
Challenge Level 1

)

e O
ﬁ UNIVERSITY |Q|
=<8l ¥ VERMONT 10Ol

A 50f13


http://www.uvm.edu
http://www.uvm.edu/~pdodds

| St‘uﬁ‘ to khow: &

Row, Column, & Matrix Pictures of Linear Systems
(AZ = b)
» What dimensions of A mean:

» m = number of equations.
» n =number of unknowns (z, o, ...).

» How to draw the row and column pictures.

» Be able to identify row picture
(e.g., as representing 2 planes in 3-d).
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Row, Column, & Matrix Pictures of Linear Systems
(AZ = b)
» What dimensions of A mean:

» m = number of equations.
» n =number of unknowns (z, o, ...).

» How to draw the row and column pictures.

» Be able to identify row picture
(e.g., as representing 2 planes in 3-d).

» How to convert between the three pictures.
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- Solving Af = b by elimination
Solve four equivalent ways:
1. Simultaneous equations (snore).

R < R
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Solving A7 = b by elimination

Episode 7/26:

Review
Solve four equivalent ways:

Review for

1. Simultaneous equations (snore). Challangs Level 1
2. Row operations on augmented matrix:

» Systematically transform Az = binto Uz = ¢ (and
soon into RZ = d).
» Solve by back subsitution.
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' Solving A7 — b by elimination

Episode 7/26:

Review
Solve four equivalent ways:

Review for

1. Simultaneous equations (snore). Challangs Level 1
2. Row operations on augmented matrix:

» Systematically transform Az = binto Uz = ¢ (and
soon into RZ = d).
» Solve by back subsitution.

3. Row operations with E, ; and P;; matrices.
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- Solving A = b by elimination
Solve four equivalent ways: T
1. Simultaneous equations (snore). ChalorgeLevel

2. Row operations on augmented matrix:

» Systematically transform Az = binto Uz = ¢ (and
soon into RZ = d).
» Solve by back subsitution.

3. Row operations with E, ; and P;; matrices.
4. Factor Aas A= LU.:

The (o]
ﬁ UNIVERSITY |Q|
=<8l ¥ VERMONT 10Ol

DA 60f13


http://www.uvm.edu
http://www.uvm.edu/~pdodds

Episode 7/26:
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Solving Az = b by elimination
Solve four equivalent ways: T
1. Simultaneous equations (snore). ChalorgeLevel

2. Row operations on augmented matrix:
» Systematically transform Az = binto Uz = ¢ (and
soon into RZ = d).
» Solve by back subsitution.
3. Row operations with E, ; and P;; matrices.

4. Factor Aas A= LU:

» Solve two triangular systems by forward and back
substitution
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Solving Az = b by elimination
Solve four equivalent ways: T
1. Simultaneous equations (snore). ChalorgeLevel

2. Row operations on augmented matrix:
» Systematically transform Az = binto Uz = ¢ (and
soon into RZ = d).
» Solve by back subsitution.
3. Row operations with E, ; and P;; matrices.

4. Factor Aas A= LU:

» Solve two triangular systems by forward and back
substitution
» First Lé¢=bthen Uz =¢.

)

e O
ﬁ UNIVERSITY |9|
=<8l ¥ VERMONT 10Ol

DA 60f13


http://www.uvm.edu
http://www.uvm.edu/~pdodds

- Solving Af = b by elimination i

Solve four equivalent ways:

Review for

1. Simultaneous equations (snore). Challenge Level 1
2. Row operations on augmented matrix:

» Systematically transform Az = binto Uz = ¢ (and
soon into RZ = d).
» Solve by back subsitution.

3. Row operations with E, ; and P;; matrices.

4. Factor Aas A= LU:

» Solve two triangular systems by forward and back
substitution
» First Lé = bthen UZ = é.
» More generally, PA = LU and sometimes
PA = LDU where D is the pivot matrix. L}\S?_\]
7,65
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- Solving Af = b by elimination i

Solve four equivalent ways:

Review for

1. Simultaneous equations (snore). Challenge Level 1
2. Row operations on augmented matrix:

» Systematically transform Az = binto Uz = ¢ (and
soon into RZ = d).
» Solve by back subsitution.

3. Row operations with E, ; and P;; matrices.

4. Factor Aas A= LU:

» Solve two triangular systems by forward and back
substitution
» First Lé = bthen UZ = é.
» More generally, PA = LU and sometimes
PA = LDU where D is the pivot matrix. L}\S?_\]
7,65
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- Stuff to know:

More on PA = LU and PA = LDU:

» If Aism by nthen Pismbym, Lismbym,andU
is m by n.
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Review

More on PA = LU and PA = LDU: ot

Challenge Level 1

» If Aism by nthen Pismbym, Lismbym,andU i i
is m by n.

» Be able to find the pivots of A (they live in U and
are hidden in A).
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| St‘uﬁ‘ to khow: &

More on PA = LU and PA = LDU:
» If Aism by nthen Pismbym, Lismbym,andU
is m by n.
» Be able to find the pivots of A (they live in U and
are hidden in A).

» Understand how elimination matrices (£, ,'s). are
constructed from multipliers (I, 's).
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- Stuff to khow: |

More on PA = LU and PA = LDU:
» If Aism by nthen Pismbym, Lismbym,andU
is m by n.
» Be able to find the pivots of A (they live in U and
are hidden in A).
» Understand how elimination matrices (£, ,'s). are
constructed from multipliers (I, s).

» Understand how L is made up of inverses of
elimination matrices

» eg: L=E3;{E;]E31A.
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- Stuff to khow: |

More on PA = LU and PA = LDU:

>

If Aism bynthen Pism by m, Lismbym,and U
is m by n.
Be able to find the pivots of A (they live in U and
are hidden in A).
Understand how elimination matrices (E, ;'s). are
constructed from multipliers (I, s).
Understand how L is made up of inverses of
elimination matrices

» eg: L=E3;{E;]E31A.
Understand how L is made up of the I,
multipliers.
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- Stuff to khow: |

More on PA = LU and PA = LDU:

>

If Aism bynthen Pism by m, Lismbym,and U
is m by n.
Be able to find the pivots of A (they live in U and
are hidden in A).
Understand how elimination matrices (E, ;'s). are
constructed from multipliers (I, s).
Understand how L is made up of inverses of
elimination matrices

» eg: L=E3;{E;]E31A.
Understand how L is made up of the I,
multipliers.
Understand how inverses of elimination matrices
are simply related to elimination matrices.
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. Matrix algebra:
» Understand basic matrix algebra (wrangling).
» Understand matrix multiplication.

» Understand multiplication order matters.

» Understand AB = BA is rarely true.

Inverses:



http://www.uvm.edu
http://www.uvm.edu/~pdodds

. Matrix algebra:
» Understand basic matrix algebra (wrangling).
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. Matrix algebra:
» Understand basic matrix algebra (wrangling).
» Understand matrix multiplication.
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. Matrix algebra:
» Understand basic matrix algebra (wrangling).
» Understand matrix multiplication.
» Understand multiplication order matters.
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. Matrix algebra:

| » Understand basic matrix algebra (wrangling).
» Understand matrix multiplication.
» Understand multiplication order matters.
» Understand AB = BA is rarely true.
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Episode 7/26:

. Matrix algebra: Review
| » Understand basic matrix algebra (wrangling). ;
. . . . R i f
» Understand matrix multiplication. Challenge Level

» Understand multiplication order matters.
» Understand AB = BA is rarely true.

Inverses:
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Episode 7/26:

. Matrix algebra: Review
| » Understand basic matrix algebra (wrangling). ;
. . . . R i f
» Understand matrix multiplication. Challenge Level

» Understand multiplication order matters.
» Understand AB = BA is rarely true.

Inverses:
» Understand identity matrix I.
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Matrix algebra:

» Understand basic matrix algebra (wrangling).

» Understand matrix multiplication.
» Understand multiplication order matters.
» Understand AB = BA is rarely true.

Inverses:
» Understand identity matrix I.
» Understand AA ! =A"14=1.

Episode 7/26:
Review

Review for.
Challenge Level 1

><\/

4%

The O
ﬁ UNIVERSITY |9|
il ¥ VERMONT 1O

DA 90f13


http://www.uvm.edu
http://www.uvm.edu/~pdodds

Episode 7/26:

Matrix algebra: Review

» Understand basic matrix algebra (wrangling).
q ST q Review f
» Understand matrix multiplication. Challenge Level

» Understand multiplication order matters.
» Understand AB = BA is rarely true.

Inverses:
» Understand identity matrix I.
» Understand AA' = A1A=1.
» Find A—! with Gauss-Jordan elimination.
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Episode 7/26:

Matrix algebra: Review

» Understand basic matrix algebra (wrangling).
q ST q Review f
» Understand matrix multiplication. Challenge Level

» Understand multiplication order matters.
» Understand AB = BA is rarely true.

Inverses:
» Understand identity matrix I.
» Understand AA 1 =A1A=1.
» Find A—! with Gauss-Jordan elimination.
» Perform row reduction on augmented matrix

[A|I]. {1 ]
X =
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Matrix algebra:
» Understand basic matrix algebra (wrangling).
» Understand matrix multiplication.
» Understand multiplication order matters.
» Understand AB = BA is rarely true.

Inverses:

» Understand identity matrix I.

» Understand AA~t = A"1A=1.

» Find A—! with Gauss-Jordan elimination.

» Perform row reduction on augmented matrix
A1) )

» Understand that that finding A=! solves A% = b
but is often prohibitively expensive to do.
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Matrix algebra:
» Understand basic matrix algebra (wrangling).
» Understand matrix multiplication.
» Understand multiplication order matters.
» Understand AB = BA is rarely true.

Inverses:
» Understand identity matrix I.
» Understand AA' = A1A=1.
» Find A—! with Gauss-Jordan elimination.
>

Perform row reduction on augmented matrix
[A]T].

» Understand that that finding A=! solves AZ =

but is often prohibitively expensive to do.
(AB)"' = B71A71,

v

-

b
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- Stuff to know:

. Transposes

» Definition: flip entries across main diagonal.
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- Stuff to know:

. Transposes

» Definition: flip entries across main diagonal.

» A= AT: Ais symmetric.
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- Stuff to know: e 126

Review

Review for

Transposes Challenge Level 1
» Definition: flip entries across main diagonal.
» A= AT: Ais symmetric.
» Important property: (AB)T = BT AT,
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Stuff to know:

Transposes

» Definition: flip entries across main diagonal.

» A= AT: Ais symmetric.
» Important property: (AB)T = BT AT,

_ Extra pieces:
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| St‘uﬁc to know: |

Transposes

» Definition: flip entries across main diagonal.

» A= AT: Ais symmetric.
» Important property: (AB)T = BT AT,

. Extra pieces:

» If A7 = 0 has a non-zero solution, A has no
inverse.
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Transposes

» Definition: flip entries across main diagonal.

» A= AT: Ais symmetric.
» Important property: (AB)T = BT AT,

Extra pieces:

» If A7 = 0 has a non-zero solution, A has no
inverse.

» If A7 = 0 has a non-zero solution, then Az = b

always has infinitely many solutions.
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» Definition: flip entries across main diagonal.
» A= AT: Ais symmetric.
» Important property: (AB)T = BT AT,

Extra pieces:

» If A7 = 0 has a non-zero solution, A has no

inverse.
» If Az = 0 has a non-zero solution, then Az = b
always has infinitely many solutions. U\) _]
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