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Can each pair of villages be connected with ₹50,000?

● If yes, how?
● If no, why not? How much budget would be enough?

₹70,000 is enough. But is it necessary?
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The number of components at the beginning = n

The number of components at the end = 1

At each step the number of components reduces by at most 1

Therefore the number of steps is at least n-1

Connecting villages

₹70,000 is indeed necessary.
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● C adds their lock as well. Gives it to B.
● B gives it to A.
● A removes their lock using their key. Gives it to B.
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● C unlocks their lock using their key to reveal note.

This protocol is secure assuming B does not have any 
equipment to break the lock.
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● A Mathematical Model that describes the 
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Study the amount of resources needed by 
the model to solve the problem.
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Algebraic Circuits

● Algebraic 
Formulas

● Algebraic 
Branching 
Programs

● BSS Model
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Commutators

Check out: Chai and Why?(Dec 20, 2020) by Ramprasad Saptharishi  

“Commutators! Hanging pictures and solving Rubik’s Cube” 

● Central concept in Galois Theory.
● Solving a Rubik’s Cube.
● Proving that Quintic equations have no closed form 

solutions.
● Proving that a regular heptagon can not be constructed 

using only a compass and a ruler.
● Proving the algebraic formulas are equivalent to width-3 

algebraic branching programs.
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Solution

 A(BCB-1C-1)A-1(CBC-1B-1)
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Secure Multiparty 
Computation

Secure multiparty computation (MPC) 
is a cryptographic protocol that allows 
multiple parties to jointly compute a 
function of their inputs while revealing 
as little as possible about those 
inputs. 

Some of the applications of MPC are 
online auctions, voting etc.

Machine Learning
Machine Learning (ML) is a type of 
artificial intelligence (AI) that allows 
software applications to become more 
accurate in predicting outcomes 
without being explicitly programmed to 
do so. 

Application of Machine learning includes 
healthcare, natural language 
processing, recommendation systems.

Data Clustering
Data clustering is the process of 
grouping data points together 
based on their similarities. 
Clustering is an unsupervised 
learning technique.

Application of data clustering 
includes market segmentation, 
image segmentation, anomaly 
detection and many more.

Algorithm Design

Algorithm Design refers to developing 
efficient algorithms to solve 
computational problems and analysing 
their complexity. 

The aim is to devise algorithms that 
optimize time and space complexities, 
addressing challenges in various 
domains like optimization, 
cryptography, artificial intelligence, and 
more. 

SCoS 
@

 NISER

Complexity Theory
Complexity Theory is the study of 
different computational models. 

Research in this area focuses on 
understanding the power and 
limitations of objects that model 
real-world machines with varied 
restrictions. Knowing the limitations 
of a model helps us devise secure 
protocols against them.



THANK YOU !

prerona.ch @ gmail.com https://preronac.bitbucket.io/
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