Just the basics

Makrix Mut&iptim&ion

We can use matrices to transform
vectors into different vectors, by
mulkiplying a matrix and a vector

multiplication

a b ; x| |ax + by
c d y| e+ dy
)

) _initial Uhew, transformed
operator vector vector

For example, rotation 90° can be
represented by the matrix

0 1
-1 0
Rotating the point (1,2):

0 1][1] [ox1+1x2] [2
-1 0] [2] " [-1x140x2]  |-1
.
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(We often omit the
mulkiplication sign)
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say 5, M, or L
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Quantum Grakes

Qubits can be wriltten as vectors,
Quantum gates tramsform qubits.

0 1
-0
So we can write gates as matrices,

Lets see what this gate does when
we give it the qubi.E 0.610) + 0.8|1)

—
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0 1][0.6] [0x06+1x0.8
1 0[08] ~ [1x06+0x08

j _ [0.8]
0.6
= 0.8]0) + 0.61)

Veckors

A vector is just an
ordered Lists of numbers

1 2019
2 ™ 6
3 0 28

Bul without
any context, a

0.6
vector such as [o.s]
could be anything!

L (06, 0)

Coordinates?

A ‘Potjv\omiat?
f(z) = 0.6z +0.8

A quah&um skake?
0.6]0) +0.81)

Bigger Matrices

We use bigger matrices to transform
bigger vectors.

aiy Gz o Qip | |21
21 Q22 -+ Ap| | T2
Ap1 Qp2 - Opn| [Tn

The CNOT gate is a quantum gate
that operates on 2 qubits, so we use a
4-x4 makrix to represenk it.

A21%1 + A22%2 + -+ - + A2 Tn

1,171 + a1y + oo+ «11.,1:1‘71]

Ap1T1 + ApaTa + -+ QppTp
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Try out the example below of a CNOT gate
acting oh a two qubit state!
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Makrices

A malrix is just a 2-dimensional
ordered collection of numbers

1 2 0\ 2 4

o1 0 -3 8 ]
And Llike a vector, a mabrix can mean
a Lot of different things

A way to store data

N s >> |

Moo

A walrix can also represeh& an oFero.&or
that transforms vectors

operator

ol -+ 1% 1]~ )

nitial resulting
vector vector
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