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Is Theory Maths?
 Theory = Theoretical 

Computer Science

 Theory is the art of 
 designing algorithms
 guessing their efficacy
 proving your guess

 No theory without compute

Maths is a larger framework
 doesn’t need compute
 needs aesthetics!
 different examples based

on scientific areas 
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Is Maths Theory?
Maths may interact with computation
 but it largely exists on it own
 = abstract or pure
Mathematicians don’t need computers
 Our motivation is all from computing
Maths textbooks have a very precise 

and rigorous notation
 Theory manuscripts are written in a 

notation that has a computational feel!

 Theory enriches Maths and vice versa!
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Is Maths necessary in CS?
 Linear Algebra ML, Graphics

 ProbabilityMachine Learning

 Calculus Deep learning, Complexity

 Number theory  Cryptography, Error-
correcting code

 Geometry Vision, Motion planning

 Algebra + Combinatorics
Communication, Storage

 Game theory Matching, Auction, 
Trading, Recommendation system
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Theory statements
 The Divine Dilemma: Can God Solve the Halting 
Problem?

 The halting problem is undecidable.

 Theorem: The halting problem is undecidable.

 Theorem [Turing, 1936]: The halting problem is 
undecidable.

 Define the concepts:
 Halting problem is a decision problem that asks if a 

computer program will terminate, or run forever, 
given a description of the program and an input.
 Undecidable problem is a decision problem that 

cannot be solved by an algorithm.
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 Algorithm is a set of rules that must be 
followed when solving a particular problem.

 Define a Turing Machine 
 as a symbolic description “of rules that must be 

followed”.

 Definition: An algorithm is a Turing machine.



Theory statements in 
Systems
Mathematically model the real-life problem. 

 Allocate T tasks to P processors.

 Define the concepts:
 Feasible 
 Optimal
 Hard, Easy
 NP-hard
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Assignment 6
https://hello.iitk.ac.in/

deadline 12pm (end of class)
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