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Mathematica File | Edit. Inseé ormat. Cell 4( ics _(Evaluation - Palettes Window Help
1-qubit example
= Start with a pure state along z 1]
input = (PauliMatrix[0] + PauliMatrix[3]) / 2; )
input // MatrixForm ]]
10
(o o) |
purity[m ] := Tr[m . m] ]
purity[input] )|
1 1),
= Define measurement |
Take the measurement as being in the x, z plane. The angle is that between the +z axis
Pirsa: 1103m1 ﬂ:le measurement. Page 21/97 ]
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1-qubit example

= Start with a pure state along z 1

input = (PauliMatrix[0] + PauliMatrix[3]) / 2; )

input // MatrixForm ]]

(o o) |

purity_[n_] t= Tr[m . m] ]

purity[input] 3]
1 1]

= Define measurement

Take the measurement as being in the x, z plane. The angle is that between the +z axis
Pirsa: 1103m the measurement. Page 22/97




« Palettes Window Help

measfa_] := MatrixExp[-I aPauliMatrix([2]/2]. 3
((PauliMatrix[0] + PauliMatrix([3])/2) .
MatrixExp|[I a PauliMatrix[2] / 2]

meas [a] // MatrixForm ]
cir:m[g]2 COB[%] Sin[%]
Cos[%] Sin[%] ‘.":im[-";‘-]2
= Examples 1]

Note that the measurement gives both the projection of the input onto the measurment
operator and a new state, which is the meaurement operator

= steps of /100 i
astep = x/ 100; ]

]
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output[n ] :=




Window Help

Mathematica File . Edit. | -opmat €

~

raphic paluation - Palettes

operator and a new state, which is the meaurement operator
» steps of z/100 ]
astep = x/ 100; ]

output[n ] :=
output[n] =
Tr [meas [n astep] . output[n-1]] meas[(n-1) astep] // N

output[l] = input; )
output [100] i
{{0.00022375, 0.0142432}, {0.0142432, 0.906674}} i)
purity[output[100]] 1]
0.822464 1]
pl = ListPlot[Table[purity[output[n]], {n, 1, 100}], 1]
{PlotRange -» {0, 1}, AxesLabel - {step, purity}}]

Pirsa: 11030023 .I Page 24/97 3

T




Window

Mathematica File . Edi mat. € paluagion - Palettes

---------------------------------------

= steps of 2/100 ]
astep = xr/ 100; ]

output[n ] :=
output[n] =
Tr [meas [n astep] . output[n-1]] meas[(n-1) astep] // N

output[1l] = input; ]
output [100] 1
{{0.00022375, 0.0142432}, {0.0142432, 0.906674}} i)
purity[output[100]] 1
0.822464 i)
Pl = ListPlot[Table[purity[output[n]], {n, 1, 100}], i i

{PlotRange -» {0, 1}, AxesLabel - {step, purity}}]

1 b
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purity[output[100]] ]
0.822464 I
pl = ListPlot [Table[purity[output[n]], {n, 1, 100}], Y
{PlotRange -» {0, 1}, AxesLabel -» {step, purity}}]

purity :
— \\'\\
08 !
06 ;
04 )
02 -
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08 !
06}
04/
02 -
R I R
Qz2 = ]
Graphics3D|[
{Thick, Red,
Line[Table[{Tr[PauliMatrix[1l] . output2[n]], O,
Tr [PauliMatrix[3] . output2[n]]}, {(n, 1, 200}]111}1;
Show[sz, sy, sx, QZ2, DisplayFunction - $DisplayFunction] i §



Mathematica File . Edit. | mat € Jaluation © Palettes Window
purity[output2[200]] 1]
0.906462 1)
p2 = ListPlot [Table[purity[output2[n]], {n, 1, 200, 2}], 1

{PlotRange -» {0, 1}, AxesLabel - {step, purity}}] s
purity 3
1.0 N
08 -

06 -
04 —
02}
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Mathematica File:

-

Edit. Inse "0 at.

inf4)= ListPlot[Table[Cos[x/n] “n, {n, 1, 200}], 3]
Pirsa: 11030023 {Pl“mg. - {0, 1}, AxesLabel -» {'t.p' r ovorlap} } ] Page 29/97
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Mathematica File . Edit. | mat € Jaluation - Palettes

-

-

in[4= ListPlot[Table[Cos[x/n] “n, {n, 1, 200}],
{PlotRange -» {0, 1}, AxesLabel -» {steps, overlap}}]

overlap
10

08F
06}
Outf4])=

04+
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Mathematica File. Edit. | { ( ‘ Palettes

inf4]:= ListPlot[Table[Cos[x/n] “n, {n, 1, 200}],
{PlotRange -» {0, 1}, AxesLabel -» {steps, overlap}}]

overlap
10,

08
06
Outidl= | .,
04f°

02}

0 50 100 150 200

Pirsa: 11030023

Window Help

Page 32/97




= U — S

" Pirsa: 11030023













/ f.‘}/J{ — [ ,Q.;}.fjvt‘-‘w ")‘ij);"}"f‘e

Wi, ..f‘(_a; 0s










i |
e e ——————— ] W e e




irsa: 11030023




a{HMW« - (Dﬁa«_ﬁwmﬂ b

S <1
;/1#7_5 GL\F;-}} ! f};

Pirsa: 11030023




anc/lle = o fafor~s
20,1



anc'lla = o fat

&l
W_si

7




A N\¢ f‘Hﬂ = O fff,” ¥










7 -
!
L] ) p— ]
: y - _
1 1 ...
|
- . L M F il
N e : i M :
£
- - _\. L
_ s
- , ) L
- .\\# .
" ]
I.II_JIJ ——
N\ y
Y f
-
i
< -
— - i
= - 4
- ! L
? I
—
& ¢
i — ! g
—




[ ———————————_————
. Pirsa: 11030023



{ n ==
A vy r"’ﬂ = r_‘},lgﬁ‘__(',.ﬂ-},- ";,!J/ [
4T =Pl

Page 50/97




XDt A1 B Lerrslid -—)Q{Id:»qpﬂ)}d\q;

)}({ - \ & |18y D ~_,5(.<,.>..p,@w¢,
M'v \c )
|

7 X
IUF>"P|HJ>--‘) (‘“ﬁ} DS

)"‘fm

-

Page 51/9




&
t'ﬁ,\/
.
(!
O
D -
-
(x|
N
|
2>
; i
(
N

'/-‘VM[‘H
N
.,\ %
f"|\
4
|'\
|

{
\\\
) f
( -
‘ "f\
/

)
u(:)




IP> (117> Bo L7+ —>(idh 43 D>

33
EOLDATID SIS
N

"“DO(I{}

“'{Ma))\,{|>'

AP iy CINEVIN

AN



















o4 , | iy
7D Ratﬁ | e illihinA








































@f‘ e vice @ 55-,‘«)7

0 Setime  [o><Ze), ]

.\
é))\- ‘Mecc

-

' ‘\ﬁ /
R b o . [
—_— r,.‘ :
)









‘ \;Daevrc,r ==? g«h

D l x - / Pﬁ@ﬁ & /é"- 1) o>’ :’J

A0 Getime [o><e) ]} T

y) .
é,))\c 'H'n--‘.-\“ 2

/‘.\ /f { { 'TZ) -
h)) a4 n e wIn\ m
\ ',
= — Az i
I

o Li‘-,m




— | 7 .
B Rk o
1
\ /

\ |
. A - I,

—




@i g ;

D o>zl ﬁ@a/g/ﬂ%— 2 |

Jite. ‘Z -
:@ /Q J*gt‘f:'mr: /Q> <ﬂ)’ /' =3 4 it
D) W
- S '
é))* mecs o, r!‘:‘r; an ; /

é\) rﬂ A h " B ‘{//4 wAin~\ l—’ N
/ -— e ——— =T
. )
















L‘Jﬂ ;W’]}( \
a%‘si-\ | ""“azzo'i
®

C_)
JLAr 2
NECY he = |

/ '.*7{ i 4 c?{)ﬁffh (;:ﬁur'nf

"J#%J vy 7t‘<1
)
: e *I; LJ




e L ———

2;)’ Hah; ;j"

_ﬂ

Hly. 1), %)

” T/ 7 4rd _” ¢

A1 (< "',

‘ y L "“---.p.;.__ _%>
’ ;- T
e el e Pt
v Vame /3 \T/(&ﬂ“t"S Q 7 o & Y'. f '_&“"‘*

AL N s

- (_ L. GaeTE

1 ra re T r

T

—




"i,:;qmr rLg

—_,—

—

f.)




(. r"'c,J ‘:
S7ame >

1‘, .‘ -
Y -
o A




AR ~A

\ o
L e
’f/
y 1 —
A Ay &
R e 13
'd s (
A& g X )T X Ve
| )
[ 4t
M\ s

| ‘.T--" ame IS

R ——
— ?f(\_] ){
n

f__‘b

—

A% |

.

7
oy
@- /erﬁ‘-"f*"m‘f

ey 4

’, \f’ i ||F I\ et \1
- —_— il . L}
- ; -




-

| V '@Bpev.u -==- &

) o> <o) ) pwaﬁ-ﬂ‘
@ ,Q,'f-g'f;'mf fC“‘>' <¢},

. r >
)\1 L / . |
.-7/_’ R.ﬂ b f‘f-"'fl/{ﬁ{”’ A j |
. i l s
| — —— % | . il
¥ -G ]! s I l65¢ o)
.‘:ﬁa ~. < (]
-j‘ -1 S < b
s P’ \ \‘1'.-. < N
[
F
1



f'

!"..r

2\

E=
J

A

J.j'v ; r“

4

1) &

‘Hlt

LS.

o ﬂ{,h,: \





















Pirsa: 11030023




Pirsa: 11030023




Pirsa: 11030023




