




















































































Rap lE
the circuitelementsgates

had
a

Dai avg.itunt a
y

44
Dry

13 a D y
174 DNkg
14 u

5
a Day

D y

limits.fiiiFertmeasurementraa out
time

a Page DX 9 Xie 11 Xii les

4 9 lo ill 4 1 ites

2 1 2101 101 2111 111

b 1mardgate He

Hla 4 101 113

11 1 5 101 111























































































e Pge 1 5 1

d Ie 17 t tetra

telnet
controlled Tt la.br aaotb

target 10710 107107

10 1 17 10711
11710 1 10 117117not
ummmm

Bc of linearity this determines the
action onany state

4 a 0107 6 01 clie 111,1 alone blenltclltdll.tl

IfElledunitary
f

1071071 4107101

10711741011

into Hillate
1111134 Dali

all f 1076101 1111104
























Example

a teleportation

14 210 β11

107
of

1 7

Bob

T.it ta m

107a107 Itale 10all 11aleB topleb 11all It

147A 107A6p Ma0 letAB 14 1 datep 14a 1a 1B

17 2107911

210a.toaloB4plDa'loaloB

I a eatDatin β 1pillaDB

atf
α ea toallB βDa l lateB
d ea Dalin β1171107a 1B

I



I
267Alolate α 1 a 1 10B

βMaillateB β 1A AloB
α epillallB α 1all1allB

β 0ai107a 1B β 1a10a 1B

267A ea e α 1 a 10alo7B
NOTAB

β eaildallB β 1A l allB
α epillalot α 1allDaIDB

β10ai107a 1B β 1a10a 1B

This α6a lolate α 1allelale

βMailhallB β 1A AllB
α epillalot α 1allDaIDB

β10ail07a 1is β 1a toa DB

leailela 2107 p1B

eailia αtoB β 1B

1 a107A 21011 β1113

111A 1A 21011 β 1B

10a107A 10ailia4 1alleA 117A 1A 4B

L



1bThetwate HowdoweestimatetheinnerproductoftwoStates on
a quantum computer

10 107 7107107themgate III 10 1174117107
11710 4107117

At a matrix o 9 8
1411

01 0 0 I 0

1
Eeftheatet

le THE
IFE

Minit 107147147 10714714 1 147147

1 1071714 117147147

1714 47 1 3147147

14th 10 14714 147147 117 1714 14 x

Nowmeasure What is the probability ofgetting 0 Recallpartialmeasurements



Pro Tr 1070101 1 14final final

Trl 147147 141 7 241441 44141
141441 4141 147147 147147

talkie ftp.iifent emlI
1 1414112

Pr i 1 1414712

Thisdefines arandom
Nowdo this many times
Eachtimeyouget outcome O record 1

Eachtimeyouget outcome in record

thestep

Takethesamplemean HI this is an

ftp.TjmatrfAs N o E x lawof large numbers

IE X PrX 1 1 Pr 1 1 1 E x Polka x

1 141471 111 1414712

1414712



14 test Estimating 4144 where a is a unitaryand14 is a state
vector

a

10 Fte
m let

14init 10 4 14714 10714 11714 lo 4 1114147

H 17147 154147 lo lx uses lists ix ans 14am

P.la Tr 107010114inYaml

Kx tint 1474414 Z E 2x 2Retti

14147 Malt
t.EEY 41u11m z E 2iy 2iImlt

l1 Rektlul4s

Prf 1 Relixture

Nowdo the same as before

Dothecircuitmanytimes
Eachtimeyouget outcomeon no

this defines arandom

Eachtimeyouget outcome record it it litrelaxant

Takethesamplemean Ex this is an LedetimatorofX

As N o E x lawof large numbers



IE X PrX 1 1 Pr 1 1 1

itRelelults 1 Rekylult

ReKMU47

For the imaginary part includethe 5gate

10 D

TF EI
r o 1 Immulti Pr i 1 Imexult

o 17 lo lis is iestills

s i


