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Exit Tickets

Hostility
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If you are applying Uf to a superposition state
shouldn't this count as 2 queries One for
each part of the state

What is f x

Distributing Kets keep order 107 103 117

1007 101
Unitary gate
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Multiple gates
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applied
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What is query complexity
What is time complexity



Deutsch's algorithm analyzes a 1 bit function f
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Deutsch's Problem Given query access to f determine if
flat or sloped

IssicalAlgorithm circuit diagram
time time goes left righ

Tf wires are bits
shapes are gates
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of times the gate f is used
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We would like to determine if f is flat or sloped

using as few queries as possible

What is the minimum number of classical queries to f
needed to determine flat sloped

A O B 1



Deutsch's Problem

Classical Query complexity 2

Quantum Query Complexity 1

Why do we care



Quantum Gates Circuit picture time L R

Time wires are qubits
10 Initialize each qubit

Gates measurement
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Need gate for f What about
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Explain why this is not an allowed gate
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FIX

If 4 0 get info about flo
If I get info about f 1

Idea Superposition
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Analyzing a Quantum Circuit
u

1001

17 14,11
1 71b MbofyD

10 107107 10 0 f 0
07 fBopp 142 1437144

11 107 1171004177
1417 10710 Bottom 11 f 1

4 I 0 10 1 7107

1437 4 1 710 ORIENT
Uf 10 117 07 Ue 107107 211719

1071710 told f 1



11 Feb

1417 142 14s 144

4 1071710 to 1 If 1

10 telco 117 HFC
Fr toPartial Measurement

Outcome 107
Prob 21

Collapse to f 0 f 0

Outcome 117

Prob 21
Collapse 1f 1



Mini Hypelesson
You need more than superposition to get a quantum
advantage Uf

Group Exercise 1 7 67 1 7 607476
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Show that 1427 1541 31
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Analyze outcome of this circuit
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Phasekickbacks

Uf 1 71 7 fifo x f



Titel use Pk Uf Phasekickbas

171 7 GEHM107 17
1 fF

standard basis

14 142 142 1447 2 cases f 0 f 1 flat

14 H 07 1 7
f 0 f 1 sloped

142 1 71 7

14s Uf 71 7 Ue 10772117 Uf 1071 7 11 1 7

Uf 071 7 Uf 171 15
0
0 1 7 5151171

flat
1
10
1191 f p gta

1
10
510 1 7 1,1171 7 tract 0 1 7 1 My

1510711 717
1 210717 1,1171 7

global phase 98 410 1 7

I d



g
HL

1071 7 111 7
d Δ

100 outcome 100 outcome

107 117

Deutsch's Alg

10

11 1711

147 1427 14,7 14,7



Phase Kickback

1I
tired

F

both 17


