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Some housekeeping

- A2 due this Friday
- Office Hours (OH) tomorrow, 2:30-3:30pm in J12 402 (+Zoom)
- Preliminary marks for A1 released this evening on Gradescope
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A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?



The University of Sydney Page 5

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(1,2)



The University of Sydney Page 6

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(2,4)



The University of Sydney Page 7

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(1,2)



The University of Sydney Page 8

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(4,5)



The University of Sydney Page 9

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(4,5)



The University of Sydney Page 10

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(3,4)



The University of Sydney Page 11

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(3,6)



The University of Sydney Page 12

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(1,4)



The University of Sydney Page 13

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(4,6)



The University of Sydney Page 14

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(3,5)



The University of Sydney Page 15

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(3,4)



The University of Sydney Page 16

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(4,5)



The University of Sydney Page 17

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(3,4)



The University of Sydney Page 18

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(3,6)



The University of Sydney Page 19

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(1,4)



The University of Sydney Page 20

A question 

You have a graph, coming one edge at a time, with possible duplicates, 
and no paper to write anything done, only your memory. What is its 
average degree?

(4,6)



The University of Sydney Page 21

A question (an answer) 
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Streaming algorithms: what? (1/3)
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Streaming algorithms: what? (2/3)
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Streaming algorithms: what? (3/3)
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First example: Majority
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First example: Majority (Frequency Estimation)
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First example: the Misra-Gries algorithm (1/3)
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First example: the Misra-Gries algorithm, alternative view (2/3)
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First example: the Misra-Gries algorithm (3/3)
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Second example: Approximate Counting
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Second example: Approximate Counting and the Morris Counter
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Second example: the Morris Counter (1/3)
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Second example: the Morris Counter (2/3)
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Second example: the Morris Counter (3/3)
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Second example: the Morris Counter, Median-of-Means
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Did we need to do that?
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Second example: the Morris Counter, careful version (1/3)
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Second example: the Morris Counter, careful version (2/3)
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Second example: the Morris Counter, careful version (3/3)
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Third example: Distinct Elements
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Third example: Distinct Elements, the Tidemark (AMS) algorithm (1/4)
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Third example: Distinct Elements, the Tidemark (AMS) algorithm (2/4)
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Third example: Distinct Elements, the Tidemark (AMS) algorithm (3/4)
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Third example: Distinct Elements, the Tidemark (AMS) algorithm (4/4)
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Third example: Distinct Elements, the Tidemark (AMS) algorithm (5/4?)
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Can we do better?
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Third example: Distinct Elements, the BJKST algorithm (1/4)
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Third example: Distinct Elements, the BJKST algorithm (2/4)
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Third example: Distinct Elements, the BJKST algorithm (4/4)
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… Can we do better?
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