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Why?



Information
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Shannon entropy
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Conditional entropy, Mutual information
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Operational motivation
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What does entropy count?



What does entropy count?
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Asymptotics
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Back to combinatorics

G: a graph
n: number of nodes
d: degree of each vertex
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The number of walks of length = T\C‘

What if all the vertices don't have
the same degree?
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o Perform a random walk
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Mutual information
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Operational interpretation

A 8 Today

A communication complexity probl
Receives X  Wants to generate Y ommunication complexity probiem

4
4
4
4

How many bits must A send B?



Communication complexity

A B How many bits must they exchange?

] H o Deterministically at least n bits.
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| a Every input of the form (x,x) requires a
_ - different communication pattern.
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Determine if X =Y

o With randomness,
O(log n) bits are enough!



Communication complexity

Set diSjOin‘l'neSS How many bits must they exchange?
A B © Deterministically, at least n bits.
o] o] © Randomness does not help!
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almost n bits.
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Determine if there is an i

O Quantum communication helps!
such that X[i]=Y[i]=1

A and B need exchange only Jh_ qubits.
Buhrman, Clare and Wigderson, 1998
Aaronson & Ambainis, 2005
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How many bits must they
exchange?



Randomised communication protocols
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Randomised communication protocols

Al

My

o
X[eco] | |

[ _answer

cordinate o .Su,ck that fm a. AES’I'wi&)ui_;m\. oé Mo

0]
0|

&

0 Lﬁ gb—so) H\em I[XE:T] $ l/50
o i,€ 2=, then, I[jvﬂ S 750



Randomised communication protocols
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Quantum communication protocols
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There is trouble in paradise
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What is a transcript?
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We cannot talk about all the messages together!

Old messages are destroyed when new messages are generated.



Paradise (partly) regained?
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Paradise (partly) regained?
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The messages maybe long and many but they do not carry much
information about ( L, E{v ) i

In a k-round quantum protocol, the parties

must exchange at least n/K qubits. et b sunds
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