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Motivation ey exchange
ravelin @J s
galebSI_Pegl'Son dh \WQ/%-
Problem

Alice Bob

How can we use
quantum particles to

exchange a key

an nfum '
Can a quantu between Alice’& Bob?

computer solve NP-
hard problems faster  Factoring

th | |
coan';lpau?e?'%c'lCa B E’Fla’gzl)em /



Classical Light Source
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Quantum Light Source

Superposition

Entanglement
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Definition of a quantum bit
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Quantum bit - qubit:
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Deutsch-Josza Algorithm (1)

Task: determine if function f is constant or balanced

Boolean function: f:{0,1} » {0,1}

Quantum strategy:

f(0O)® f(1) =0 constant
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Deutsch-Josza Algorithm (2)

Generalization to m bit function: f:{0,1}"+~ {0,1} Promise: f(x) = const.Vx € {0,1}'* constant
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Other Algorithms

Grover's Algorithm: f:{0,1}"~ {0,1}

11, x=k Numbers/
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Classically: O(N)
Quantum: O(W) times we apply
with probability p =1 — 1/\/N

Shor's Algorithm:

Prime number factorization
N=p-q N is a m bit number

Task: find p and g

Classical: O(W) Exponential in N

Quantum:
0((logN)*) > 0(m?)

Exponential in number of bits m



Quantum Key Distribution

f = 101011101001 (random sequence of O, 1)
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Repeat that many times




Teleportation

Alice has a qubit in the state: Task: get Bob the state

Alice and Bob share an entangled state

a Thank for your
- Q ‘ attention ©
Alice f{v\

b
. \\s BO
Bell measurement M

Gets outcome | out of four U'I- U.

Bob applies the inverse to his qubit
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