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Quiz/exam schedule

(It’s on the course website calendar.)

o Today: Quiz 4 — matrix calculations

> 11 December: Midterm exam &

o January: Quiz 5 and 6

o February: Final exam & (and optional retake).



Identity

The n X n identity matrix, written [, or /, or just /, is a special
matrix such that, if the products exist,

o |V =V for any vector v,
o IM = M for any matrix M,
° MI = M for any matrix M.

In a way, each matrix /., acts like the number 1 because multiplying by it does
not cause any change.
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ormuiag [O 1]. Fo= [0 1 0| fg= [0 100
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The inverse of M, written M/~ is the matrix for which MM =MM=1

Fora 2 X 2 matrix M = [j Z] we have

AR

~ detM) |—c a

where
det(M) = ad — bc

is called the determinant of M.

L A square matrix has an inverse if and only if its determinant is not zero.

For larger matrices the formulas are worse, but the boxed fact is still true.



Aribthwelbic Atgebra
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Aribthwelbic Atgebra

Task: Divide 30 by 12. Task: Solve 12x = 30.
Answer: Answer:
e o]
p) D
or 1 or...
2+5
or
259
or

2 remainder 6

You need to be comfortable with calculations before solving equations.



Aribthwelbic Atgebra

Task: Multiply B il [Zl Task: Solve B ﬂ " [ﬂ

matrix

You need to be comfortable with fgalculations before solving equations.



Algebra
This has the formak

AX = B, Task: Solve L2 X2 3 .
so we caln solve ik bv w4 |
ATAX = AR
IX = AR -1
1 2 3
s T e [3 4] [1]
Note: we cannot say = [f __,1'] [3]
X = BA™L z =4l
because A-1B is not = [:ﬂ

Fhe samwe as A1,

matrix

You need to be comfortable with ,\calculations before solving equations.



Determinant

For 2 X 2 matrices, calculating the determinant is easy:
det(“ b) 44 TN
c d

For 3 X 3 matrices, calculating the determinant is more work:

a b c
d
detld e [ =adet(e ) —bdet( f) +cdet(d "

o\ o h 1 g 1

There iIs a nice pattern to help you remember/use this formula...
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Calculate det ( 0

Calculate det (g

Calculate det (5
1%



D sier
Calculatedet|3 1 —=-2].

- o ( j
g . 4) 2 de&(s :))

(4) - (-DHag) + 0(-3)

= 20 + 1% + O

1

1)

3%

1
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Calculatedet}]3 1 -=21.
3 Oieed

: 2 =2 2 1
&( )*J d@.&(s 4)+wc&e&(3 0)

= 4L - 189> 3¢

h

Magic: vector cross product is exactly this!

3,1, 2] % [3,0,4] = 47 — 187 — 3k.



