
Recap ofquantum computing

timelin ofquantum computing
a quarter machin karning

↳



theorem:any quarter evolution can be approxi-

by asequence ofonly ahandful of-

elementary manipulations called

whichact andtameanatation
consequence? quantum algorithm are mainly as quantum sicuits

--

ofthere elementary getes.

example
entangenef 10)--
Quanti crit

10 -
-



enteramputerphysical inplanetrationofagebiteasewith precise-

-tenalgorittm: or controlled manipulationofthe
-

quantum system with measmentstorelieve information
-

->a quartercompier->A samplig device

quarter bits examples:supercendating qubits, platonic selop
ion taps, topological proportion of quasi-particles



Bits & Qubits:Recap
concept:classical to quantum

o ->10)

1 -(1)

10) & II from an atheromal bossin a

tationals20 Hilbert space, and campa
bosis

supposition:General stale ofa qubit /4)
143 =20 10C +4, 11), 20, 2,6 &

101 +12,12 = 1

vetor notation a qubitisrepresented as 1 =(ii)
example: 10) =(6), 11 =(9) both is$2



Block Sphere
14 =eYasI10) -etsing(K)

↓
general pla
can be omitted

0, bx8 ER

spried coordinates

0 P< <H

00<I

the Hilbut space vector/4>

can be visualized as Hub retch

pieces)



given on a eventangled qubits (9,3---19m)
14)=(91)* (92) *... * (9m)

shorthand lab) =(> alb>
2n
- 1

14) = I 2:(i)
I =0

ex: 2x =
1900sbinaryequivalent.

27 =(111) =(7)

astate:using the density matrix notation:
24- 1

pare state:Pare=14)<4I= I 2:*dj (i) silij=0
mixed state:Paixed:I Zij /is <il 2ij t k

I, j =0



Quantum gate

Concept: there are 2 basicgrations thatare fundamental
to quantumcomputing:
-

n

-) quantum logic gots RlG.

2) computational basis measurentsCBH.

&L-2:realistas unitary transformations Is
n
*

=
-

maintain length as:
G ==5Kx=21

examgte E Not gaterepreserved as 1 =(2%)
x 10 =(90) (0) =(1) =M);* 1=E
a



Quantum gate:
example 2qubitgate;the CNOT gate

1 0 ⑧
U I O 10 0
CNOT I

00 10
S- ooo f

100] -> 100) ; 100) =10 lo)

101 -> 101

110> -> 10)

111 -110)

offer ex:Hadamard gate, Pouli rotatingates ----



Measuring Qubitsinthe consentationalbasis
sanapt, A computational basis measmentisused to

measure whether the individual qubitsone instate
10) or 11

-> apply or incuit justbefore mas

concept:pre-meas. circuits are bosis transformation ofthe
quamtin state

theory: A GBM of14) =2010s +4,11) isrepresented

by the projectors on the two possible eigenspaces POP,
with P0 =10) <01 & P, =11> <11

resutib ·the probability of obtaing the measurent
outcome o is:

PCO) =2 (Pol4 > <4A) =<4/PI4)=10



P/1) =12,12
caseo ifhe centrance is a, the qubit isnow isthe
① M.

State
147 > =10)

Vl4>
->the full observable corresponding to GBM

is simply the Pauli z-observable

5
=10) 101 - 11 (11

readingthe eigenvalues+) ->observation(0)
- 1 -> observation (1)



separate CBMs performed on multiple qubit
Isimilar to drawing a sample ofa
binary string of length n where n is the

number of qubitsfrom a distribution

defined by the quanth state.

<z) = [-1,1]

in practice a an algorithm stern

to sample & a b-1,1) -> average ofbits



the rib ofsamples required for on ever s
is equivalent to estimating the probabili
When sampling from a Benavillidistrib
conf intre [P - 9,p +3) wold inter

E = ZS larges
-

I:shone ofthe sample bing in State 11

2: He E-Value
much detailed

↳ analysiswill follow
0 -> Sess lex:Wilson score)



1) Deutsch-Josza Algorithm
2) Quantum encoding (very important
3) Survey ofquantum algorithm


