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1 Vectors

Let oo, 0 € C and 4,4, &, b be vectors in €%, then the Dirac notation
for them is as follows:

7= |v) {called a “ket”)

The standard basis By = {€y,é1,...,é4-1}:

1 0 0
"1 0111 d - 1)
P yeeey = s P
0
0 0 1

[1,0,...,0] = {0]
For a gubit, d = 2 we have:

1 07l _
ol 11 ] =0

{1,0], {0,1] = {0}, (1]

5= al0) + B11)

Dagger (1) is transpose (1"} 4+ complex conjugate (x):

(e

Jé]

A&Q‘v; - A@%um‘, — %4 o A@_ = ~§

=", 8" = o™ {0 + 4 (1]
{called a “bra”)
We use the following inner product (.,.):

d-1

MU@Y: =(d,0) = id'b = (a]b)

0

(#,0d + Bb) = av'd + p5'b = afvla) + B(v]6) = (v](ala) + BIb))

(ad@ + 0b,0) = o & + 0w = a*{alw) + B (bjw) = (a*(a] + B*|b))|w)

7= /(v =

2 Differe

Let ¥ = {vg, vy,
respect to the
each coefficient

nt bases

- vg-1]%, where v; € C are the coefficients of & with
tandard basis By = {};~0__4-1. We can calculate
using the inner product:

Vg
vy
=é&li= v = {(ijv)

cos gt = gl0) o]l 4 gy ld = 1)

i

The last expression explicitly shows that the basis By = {10 Vo, d-1

was used. This
like the Hadam

1.
=€
vz

T
ey -

V2

To get the coefli

~

k

where we had t
the positive co
coeflicient w.r.t

Change of basis
JBy :

¥={vy,v g,

it

"
i

where v, v; wer

omes in handy when using a different choice of basis
ard basis for example By = T:: kl when d = 2:

%‘ . . W i M
ﬂm “\EHTTV{I:/\MM_OV + /\aﬂ:v
1

icients of ¥ with respect to the Hadamard basis:

muH H\.MH = ~rrv =

o, v By = v ) o)

= (H)H) + (=),

specity the basis on the left. In the bra-ket notation,
flicient w.rt. By is vy = (+|v) and the negative
By isv.. = (~|v).

is simple in ket notation:

i

(o)) + {(~jo)]-)
{(+1{v0]0) + v ] 1)) [+) + (= (vol0) + v 1))
?e?. H0) + v {+[D) 1) + (vo{=10) + v (~]]1)} -

/\t (o + v1) |+) + w?c ~v) =),

T

vy Yoo

e the coefficients of ¥ in the standard basis.

OlH0Y + (3o)|1) + - + (d — Ho)ld -

1)
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