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Heuristic

m You already know a lot of it
m Economical and aesthetic

m Great for statistics
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What you know

m All about (1x1) matrices

m Operation Example Result
m Addition 2+2

m Subtraction 5-1

m Multiplication 2X2

m Division 12/3
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What you may guess

m Numbers can be organized in boxes, e.g.
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Matrix Notation
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Many Numbers

3123169908 1214738598339412750257927511
2839571738 183865107316 7377 63 1856 18 57 02
7482 201075841947 14 11 84 08 47 57 58 49 48 28 42
88 84 47 48 43 05 61 75 98 47 32 98 15 49 01 38 65 81 68
4317 65217943 1759 41 3759 43 17 97 65 41 35 54 44
7549 03 86 9341 76 73 19 57 75 49 27 59 34 27 59 34 82
4319743217 43926594 13 7593 41 65 99 13 47 56 34
758347 48 7398 47 39 28 17 49 03 63 91 40 3542 12 54
318749754891 3759 1348 7594 13 75 45 43 54 32 53
7548 90 3759375943 7590335775894367 747310
349276903417 34827598 34 27 69 31 75 93 45 48 37
135984 765913476943 179134759341759074 17
34157491 357957423957 490235742357751135




Matrix Notation

Useful Subnotation
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Matrix Operations

m Addition

m Subtraction
m Multiplication
m Inverse
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Addition Conformability

To add two matrices A and B:
m # of rows in A =# of rows in B

m # of columns in A = # of columns in B

Subtraction

~
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w
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Subtraction

B - A-C
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Subtraction Conformability

m To subtract two matrices A and B:
m # of rows in A =# of rows in B

m # of columns in A = # of columns in B
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Multiplication Conformability
m Regular Multiplication
m To multiply two matrices A and B:

m # of columns in A = # of rows in B

= Multiply: A (m x n) by B (n by p)

Multiplication General Formula

Cij = kzl A, X Bkj
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Multiplication |

RN

A x B -

Multiplication Il
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Multiplication I

5 6 1 2 _ (5x1)+ (6x3)
N R P

A

|To
O

C. =3 A

11 = 7 12

Multiplication IV

5 6 12 | 23 (5x2)+(6x4)
N N P

AxB =C

C,=2 A, xB,
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Multiplication V

23 34
(7x1)+(8x3)

|

Multiplication VI

23 34
31 (7x2)+(8x4)

|
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Multiplication VII

Inner Product of a Vector

4

m (Column) Vectorc (nx1) C = { ’ }

1

[ 2 4 1 ] X { 2 } = [(2x2)+(4x4)+(1x1):|
) L2 ]
c ¢ ¢cc¢

1
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Outer Product of a Vector

m (Column) vectorc (n x 1) C —

I 4

1

2 X[24 1]: 4 8 2
4 8 16 4
1 2 4 1

Inverse

m A number can be divided by another number -
How do you divide matrices?

m Notethata/b=ax1/b
m Andthat ax1l/a=1

m 1/a istheinverse of a
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Unany operations: Inverse

m Matrix ‘equivalent’ of 1 is the identity matrix

I =0

m Find Alsuchthat At *A =1
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Unary Operations: Inverse

m [nverse of (2 x 2) matrix
O Find determinant
OSwap a,; and a,,
O Change signs of a;, and a,;
O Divide each element by determinant
O Check by pre- or post-multiplying by inverse
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Inverse of 2 x 2 matrix

m Find the determinant

= (ag; X @) - (A X &)
For

det(A) = (2x3) — (1x5) =1

O A determinant is a scalar number which is calculated from a
matrix. This number can determine whether a set of linear
equations are solvable, in other words whether the matrix can

be inverted.
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Inverse of 2 x 2 matrix

m Swap elements a,; and a,,

Thus
2 5
A = 1 3

becomes
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Inverse of 2 x 2 matrix

m Change sign of a,, and a,,
Thus

3 5
m  ~

becomes
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Inverse of 2 x 2 matrix

m Divide every element by the determinant
Thus

3 5
2 W B

becomes

3 -5

-1 2

(luckily the deterr;linant v&as 1)
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Inverse of 2 x 2 matrix

m Check results with AT A = |

Thus
[ 3 5 | 2 5
X
102 1 3
equals
1 0
0 1
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