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What Com A Quantum
Computer Do Better?

Cuantum compdting will sobve a class of problams that am
unsohvabis today, opening up & new reaim of appications.




Hands on
Quantum
Mechanics
Quantum
Computing

Mariana
Gama - 78731
Jodo
Gongalves -
75956

Comecando.

Porqué
Computagdo
Quantica?

Mas porque é
que Computacio
Quantica é fixe?
Agora que
sabemos que é
fixe de onde
vem?

Conceitos
Fundamentais
Qubit
Portas Quanticas
Single Bit
Multi Bit
Circuitos
Estados de Bell

Classica vs
Quantica
O Poder

Algoritmos
Computagido
classica
Paralelismo
Quéntico

Agora que sabemos que é fixe de
onde vem?

Where did this idea come from?

A Recent History =~ 1994 2000

Peter Shor develops Eddie Farhi at MIT

1982 algorithm that could be  develops ideafor 2013

Richard Feynman used for quantum code- adiabatic quantum
braaking computing D-Wave Two,
envisions guantum

] 512 qubits

1985 1999 2010

David Deutsch describes D-Wave Systems D-Wave One:
universal guantum founded by Geordie first commercial
com puter Rose quantum computer,
128 qubits
0D
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Qubit

Bits_, Pbits, Qubits

bit probabilistic bit quantum bit

Configurations: @ . @ E @ E

5]
=D B
peR a,feC

Observation:  [0] certainty [0] ppercent [0] |a|>percent
EI 1-p percent El |8|*percent

Evolution: 01 L= U v
1 0 q 1—r w oz

deterministic stochastic unitary

Description: [ [ p ]
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Circuitos

I
I

|a,b) — |a,a @ b)
— la®(@a®b),adb) =|b,adb)
— |by(@a@b) D b) = |b,a),

Circuito que troca o estados de dois bits!
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Estados de Bell

QUANTUM TELEPORTATION

or: WHAT HAPPENS TO "A" WILL AFFECT B"

ALICE HAS A CHARLIE HAS A
YELLOW PHOTON.| PAIR OF BLUE
PHOTONS...

@
W

..THAT ARE
ENTANGLED!

CHARLIE SENDS ONE TO ALICE

...AND ONE TO BOB,
WHO STORES IT IN HIS
CRYSTAL "MEMORY BANK."

b,

j ExPRESS |
ALICE AND BOB'S RELATIONSHIP | AS THE BLUE PHOTON ALICE RECEIVED ALICE'S MEASURING OF
IS CORDIAL, BUT SOMEWHAT | COLLIDES WITH HER YELLOW PHOTON, THE EVENT AFFECTS BOB'S
DISTANT. | SHE MEASURES THE EVENT AND LEARNS™ FAR-AWAY PHOTON,
T :ﬂ THAT THE STATE OF HER PHOTON HAS CHANGING ITS STATE!
5 4 Lt ) BEEN TELEPORTED TO BOR'S.[ = J— wFTER)
—_ Alice Bob o — - B y //
,l 3 y 3\ 7 :‘ e B ‘L g
1% 8 G (ALSO: BOTHPHOTONS W }7/”\\\}
b (Along way.) gl b ARE ANNIHILATEDI)
HOWEVER, BOB CAN'T DETERMINE .UNTIL ALICE SENDS HIM AND BOB LEARNS
THAT TWO BITS OF INFORMATION HIS PHOTON HAS
5 HIS OVER AN OPTICAL FIBER. CHANGED FROM
! A~ PHOTON . BLUE TO YELLOW, TOO!
3 HAS
=200 | cHaneeD. |
C

e

2
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THE END
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O poder da computacdo quantica

PSPACE
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