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TANDON SCHOOL
OF ENGINEERING

NYU

New York University Tandon School of Engineering
Computer Science and Engineering

CS-GY 9223I: Lecture 1 Coursework

Problem 1: Hash collisions are useful?

Your company is considering paying for a cloud service that provides CAPTCHA-like visual puzzles for
verifying that users are human. The company providing the service claims to have a larger database of
unique puzzles than any competitors, but you don’t trust the salesperson.

(a) The company has provided you with an API end-point which returns puzzles uniformly and indepen-
dently at random from their database. Using this endpoint, describe a simple randomized estimator
for the number of puzzles in the database, n.

(b) The company claims their database has 1,000,000 unique CAPTCHAs in it. Using your estimator,
roughly how many queries do you need to verify their claim with good probability (e.g. 9/10)? You
should need far less than 1,000,000 queries!

(¢) More generally, how many samples are required to estimate the true number of CAPTCHASs, n, in the
database up to additive error +en, with good probability?






