Linear Algebra Tutorial

A matrix has rows and columns. Examples: [; i] — Dimension: 2 x 2

_ 1 2 3 . o
A= 4 5 6] — Dimension: 2 x 3
1 4
e Transpose of amatrix: AT =2 5
3 6

A (column) vector of dimension n is an ordered collection of n elements, which are

called components.
3

Example: x = [2
2

— Vector of dimension 3.

The transpose of x will be a row vector: x” =[3 2 2].

e Multiplying a vector by a scalar

Example: Given d = [ﬂ andl=3,l'5:3'a:3'[ﬂ - [g]
~tra=-1-[}] = [T}

e Multiplication of matrices

Examples:[é ix[g g:[§'5+2'7 1-6+2-8]:[19 22

*5+4-7 3:-6+4-8 43 50
(2x2) (2x2) (2x2)
1 01 0
L2k 1o o]
3 0 0 1

(2x3) (3x4)



1-1+2-2+1-3 1-0+2-1+1:-0 1-142-04+1-0 1-0+2-2+1-1
2-1+1-2+2-3 2:-0+1-1+2:-0 2-14+1-04+2-0 2:0+1-2+4+2-1

:[8 2 15
10 1 2 4
(2x4)
1 1-1 1-2 1-3 1 2 3
x-xT =21 2 3]1=|2-1 2:2 2-3[=|2 4 6
3 3-1 3-2 3-3 3 6 9
(x1) (1x3) (x3)

e Inner Product
1
xT-x=[1 2 3]|2|=1-1+2-2+3-3=14
3

(1x3) (3x1)

T..,_yn .T..
X0 X = Li=1 X T X

e Determinant of a matrix

Aix Q2| _ ) )
Ay Qyy| — G117 @22 = 0217 Q12
11 Q12 Qi3
Gy1 Gy Q3| = a _|a22 a23| _ _|a21 a23| a _|a21 a22|
A3, Qsp Q33 1 laz, ass 12 Jaz; ass 18 laz; as;
. . 1 . a1 Qg
Given ¢ € R? withc = [2], b,x € R? and A € R?**? with 4 = [a a ],
21 22

minimise c¢T - x

subjectto A-x=0D>

x
minimise [1 2] - [xﬂ =1-x+2"x,

o a) Ll = o]

subject to [ =
J dz1 Azl 1X; b,



[an "X1 1 Ay 'xz] _ b1]
A1 " X1+ Az " Xy b,

1 1
GiveaniR?’,cE§R3withc=[O],bEER3withb=[2 and A € R3*3 with 4 =
3 3
1 0 1
[2 0 0],
0 3 1

maximise c¢T

X
subjectto A; x < b;, fori € M UM,
A;-x = b, fori € M,

where M, is the it" row of A - x

maximise x; + 3 * x3
subjecttox; +x3 <1
2 - x1 S 2

3'x2+X323



