
Advanced Algorithms
Lecture 1: Introduction, course overview
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Backgrounds

• First year (MS/PhD) 

• First Grad class 

• UG 

• Most recent algorithms class 

• Discrete math/probability





Algorithms

• Backbone of every computation  

• Nature (e.g. evolution, bird flocking, …)





Goals of the course

• Principles of designing “efficient” algorithms 

• Analyze the running time, memory utilization, etc. — reasoning 
about algorithms 

• Proving correctness — why? 

• Understanding the limits — are there tasks we cannot hope to 
perform efficiently?

implementation?



Logistics

• Course homepage: Canvas 

• Policies 

• Homeworks submitted via canvas 

• Piazza for discussions (create test post thread) 

• Instructor:   Aditya Bhaskara (bhaskara.course @ gmail)  
                       Office: MEB 3470



TAs

• Vivek Gupta — contact person for grading questions 

• Pegah Nokhiz  

• Kanchana Ruwanpathirana

Contact information and office hours will be 
posted on canvas today



Grading

• Homeworks (60%): best 5 out of 6 

• Mid-term exam (15%) 

• Final exam (25%)



HW submission

All HWs must be prepared in LaTeX or Markdown 
and submitted as PDF Typora



• New to LaTeX?  

• Start HW early 

• Try Markdown (e.g. Typora) 

• Submit HW0 this Friday 

• Citation, collaboration policy



Pre-requisites



Basic data structures, analysis

• Arrays, lists, binary search trees 

• Big-Oh notation (don’t care about constants), Little-oh, … 

• T(n) = 4 n^2 + 10 n + 15
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Graphs

• Storing graphs (adjacency lists, matrix) 

• Breadth/depth first search 

• “Reachability”

for egaduematefisify
neighbors.ve

asynodes

edges

T

t I
linear in
the sizeof

the

graph
vertices t

edges



Probability

• Random variables, expected values 

• Computing probabilities of simple events  

• Homework 0

a



Code vs pseudocode



Code vs pseudocode



Analysis example

• What is the worst-case running time? space? 

• Are there inputs where it runs faster? 

• How fast is it “typically”?
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Worst-case running time
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Example

Given an array of N integers: 

A[0] < A[1] < A[2] < …. < A[N-1] 

Question:  given an integer ‘x’, find if the array contains ‘x’  

        What if array isn’t sorted?
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Algorithm



Running time

Caveat: reading input?



Correctness



Three key steps

• Describe algorithm 

• Analyze run time/complexity 

• Prove correctness


