









































































































































2.0 algorithms

a algorithm

consider fi 20,13 20,13

Let f be very hard to compute e.g long circuit

want to know ls f o f l

eg
i will a specific chess move affect result

Has often do
we have to make circuit for f

f evaluate f We twerk off as a SladeSox

or oracle Howmany oracleque
nes are needed

C 6g
we clearly need 2gweries

compute flo and ffl

Can quantumphysics keep

Consider re En of f

ft Lx y x yo f KD
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K'b K'lytoten

Try to u js

firstalkenpti

Htt to Info lost Into Ftp lostHoHHDIflip

Have evacuated for lookouts

But how can we extnactthenkvau.tn onuah

i.e do a magnet
Reas or comp

Lens i collapse tuperpes to one case

Generally f o ff outputs rt 103107 He 1171
107117 113103
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f6 f outputs It 107

I't 117

not orthogonal i e not Colden

dethyuishake

k ps

i B ii II

ix nuts flatrate
ft o Ks

10

fG L Ks H

Ix filthier
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filet Ks

Not useful ty itself ft only encoded in

glotalphek for each clasticalmput Ix

Contrecoup

FI

lotte lots ios in

talent lost tenth last

It lo fi Hs los 117

TTz

Ems
No entanglement created 1
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2nd geht the one where Uf outputs

the funchanalue is unchanged H

les gehtgets a phase
ft

pha Eoe

Stategeorgetstiflo
ful MILI up to

irrelevant

flat 4111 as Hr thosephase

Othogonalstaks
1 D measurement of IAgeht

in Sans Its I 73 or apply B measure

m 407,1171 allows to decide if flo
E flu

Deutsch

II.IE

hE n n

In
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output i o D f o fee

2 1 D flo f ffl

cheapplicabre of Ug has
seen infront

Speed up compared to cbss

l us 2 oracle queries

lutenestrytonotes
2nd goth never needs to

be measured and it contains reomformat

Te mnfLh

Use input 21 3 to

evaluatefonalempubsimultaneously

This parallelism alone is not enough need

a smart way
to read at the relevant aformoha

However a constant speedup is not that repressive

in particular it is highly archikoke dependent

Ikus
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E Hee Jo gon

Consider f 10,13M 30,4 ask proud Cie

a couch 2h we had A week by f that

either f E c V E f constant

or I let FEI 031 11 1 ft 111 If balanced

Uauttolia Is f constants or solace

How
many guests

needed

Use same idea lupus 21 7 and Hj

HI hey
i

n
m

Uf Kelly Kelly to fkn
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Before analytry arcee 2 What is acha

H Ks Ir Sly

Heh la xp 2 HI T ly ya

Toriles 2 t
t
ly

where I y
X y toXzyzto XuYu

scalar product
read 2

Fcs NET a scalar product

Analyssofarcutt
we omit normalization

I les
HEH

Its ios Ies
E phaseLich See

It 2 Eh Ies lo HD

IE
Zz

If Fly ios Ies

ay
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pg layf is the probability to measure y Gi pe

chant f E c

ay the HE t
th des e

Fia

f d

For y ace f
FEI te e

Efi p
o

Hee
Theesi

Output g f constant

Output g to J balanced

D We can weigh ageist the 2 cares

ink ou
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What m methods

Quant 1 use of f

el worst case we have to determine

2h 1 values of f to
k here

D exponential vs constant

But If we are ok to get right answer with very

lugh probability p t ferror then

for k queries
to f

k

perror a 2 LEI
prob to get kx Same

outcome

for balanced f if heat

i k n log poor

Rech smaller speed up is

randomised classical algorithm even for exp

small error k n u oracle calls are suffered
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c Sinon's algorithm

a willgive
us a true exponential speedup

also rel to randomized class algorithms

in terms of oracle queries

Oradei fr 10,13 1913

with promise

Fate s K f E f z exactly y Eee

hidden periodic

Taste Fud a byguerigny f

Classical Need to query f Ei
reahl pair Ei Ij

with f Ei f j is found

Roughly
k queries 4 Ma k pairs

for each pair prof ffi f x x 2
u

Psuccess
s k 2

u

cu

od weed k n 2 greenes
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Q Yn frum's algorike

i Stat with Ks Han les

iit Appley Mg Kidz IE liftoff

Uf Kia tea fi Half this

iii Reasurts 0 Collapse onto randay f E

and thus random Eo

Register A
collapses onto

E ie
ECHostLx es

tear can we extract

Neas in comp fans collapse on rand co useless

ir apply
Hee again

Henke TzeF'Hye
Hae fz 1 to toes
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Lyles
t F

Lys

a if o 2 y F

E y
4 D O

1
I G

t
ly

f a y o

M nearer m comes

obtain anatomy s th E y o

a here redep vectors ye Cover Zz s K e ye 0

allow to determine a solve ha eg e.g

Gaussian elimination

Space of lou dep vectors of k vectorsgrows
as 2k

D Ole chance to feed randomly a lore molep vector

as 0 u random y are enough
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Offoredequeries are enough or average

Classical 2C queries

damn

Honey
speedup

0
Quaker

in termsof oracle quem

Notes We don't have to measure B we

never use the outcome But Derivation easier

this way

Ht 2 discrete Fourier transform over Z1z
h

poiodfmday v.ae Fouretraust
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