


4. Alterations of the First Moment Method     8 
a. The deletion method 
b. Improving applications: Ramsey numbers, hypergraph  

recoloring 
c. Applications: independent sets, geometric packing, covering 

codes, high girth and high chromatic number, and the  
Guessing Secrets problem 

5. The Second Moment Method       8 
a. Variance and covariance, concentration, Chebyschev’s 

Inequality and Chernoff bounds 
b. Applications: density of primes, random graphs and threshold 

functions, clique number, distinct sums, Hamiltonian  paths, 
random geometric graphs 

6. The Lovász Local Lemma       6 
a. The Lemma: basic and symmetric cases 
b. Applications: hypergraph coloring, Ramsey numbers,  

geometric packing, independent sets, and Latin Transversals 
c. Algorithmic aspects and derandomization 

7. 


