Assignment for Lecture 13
SAMPLING AND RANDOMIZED ALGORITHMS FOR MATRIX MULTIPLICATION

Lecture Date: 5/27/2026
“C” denotes for “computational” problems, language suggestion: Python/Julia
please include codes and results with analyses for computational problems

please write in pdf format and submit tobjcai@tudan.edu. cn before the lecture of 6/3/2026

1. Explain why finding the minimum of {1,2,---, n} needs 0(In n) space (binary search).

2. How many people must there be before the probability that at least two people have a birthday

on October 1 is greater than 50%?

3. [C] As an illustration of the dependence of the quantity z = (D Uf)2 /> o} on the SV distri-
bution o, consider the following two models: ; = 1—1073(i—1) and o; = exp[—107%(i—1)] for
i=1,---,10%. Compute numerically the quantity ¢ of ¢ 2 t for the two SV distributions. Plot
the singular-value distributions o ; as functions of i for the two models, and compare their

qualitative behaviors.

4. [C] For a squared matrix A (e.g., with d = 10%) with its elements given by randomly sampling

via Unif]0, 2], compute the matrices C,U and R. Analyze its the performance of the result.
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