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How to describe? How to design? How to ensure?
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Verification

 ∀x, y, z . (max(x, y, z) ≥ x) ∧ (max(x, y, z) ≥ y) ∧ (max(x, y, z) ≥ z)
∧ ((max(x, y, z) = x) ∨ (max(x, y, z) = y) ∨ (max(x, y, z) = z))



Function of three numbers that returns their max.

Verification





Input-Output Examples

Mathematical Specification

Natural Language



Input-Output Examples

max(1,2,4) = 4
max(8,3, − 4) = 8
max(10,10,1) = 10

max(1,6,4) = 6



Program 
Synthesis

max(1,2,4) = 4
max(8,3, − 4) = 8
max(10,10,1) = 10

max(1,6,4) = 6

Easy to describe Search Problem 
Easy to automate Easy to ensure!

Correctness?

Ambiguity?

Overfitting?

Scalability?



Example-guided Synthesis  
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Bongard problem 47



1.  Small, human interpretable explanations 
2. Sound inference: 

The learned hypothesis correctly explains the given data 
3. Robust and Generalizable: 

Maintained performance against noise and outliers 
4. Completness: 

Tool returns an impossibility proof when there is no solution 
5. Scalability: 

With respect to dimensionality (features) and sample size

Supervised Learning
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Inference + Guarantees

Supervised Learning

Scalable

Generalizable

Adaptable

Sound

Explainable

Robust
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Crashes(x)  HasTraffic(x), isGreen(x), 
  Intersects(x, y), 

             HasTraffic(y), isGreen(y).
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Example-guided Synthesis
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scc(x, y)  path(x, y), path(y, x). 
path(x, y)  edge(x, y). 

path(x, y)  path(x, z), path(z, y).
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Centre for Data, 
Learning, and

Decision Sciences

Comprehensive Data Lake Framework: 

1. Repository of multimodal across 

interdisciplinary fields 

2. Metadata of open source/public data 

3. Unified access and integration 

4. Inference, versioning, and provenance

Centre for 
Digitisation, AI,

and Society

Centre for 
Economic Data 
and Analysis

Centre for Health 
Analytics, Research 
and Trends (CHART)
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Koita Centre 
for Digital Health

CENTRE FOR 

Data Sciences and  
Analytics

Climate

Ecology

Astronomy

Nutrition and Food

Languages

Agriculture

Traffic and Pollution

Epidemiology

History

Health

GIS



SAFEXPRESS CENTRE FOR 

Data, Learning, and 
Decision Sciences

• Data-driven quantitative modelling 

(weather, epidemiology, cultural 

behaviour)

• Financial Mathematics (risk, pricing, 

optimisation)

• Reinforcement Learning

• Automated Reasoning

Building AI (with guarantees) as a tool 



CENTER FOR 

Digitalisation, AI, and 
Society

25 crore  
linked health records

36 crore  
daily transactions

120 crore  
biometric records

Voting Protocols and Their Properties

Electronic Voting

Privacy and Integrity of Electoral Rolls

Applications of Blockchains

Digitalisation in Healthcare Cryptocurrency Regulation

Computational Techniques for Census AI for Social Good

Ethics of ComputingRobust, Fair, and Explainable AI

AI as an agent, and its 
interaction with society

IndiaAI Mission, Responsible AI (2021)

Brazilian Artificial Intelligence Strategy (EBIA)

Russia: National AI Strategy

South Africa: National AI Plan

China: New Generation AI Development Plan



Koita Centre for 
Digital Health

AI + Health Data 
● Developing a health data & analytics ecosystem for 

preventive and personalised medicine 
● Ethical, purpose based, privacy preserving health 

data architectures that promote appropriate uses, 
while minimising risks to individuals 

● Use of LLMs to empower citizens & public 
institutions with fit-for-purpose information

Personal Health & Wellness 
● Generation and use of 

personalised health data to 
identify risks, promote 
wellness, and reinforce 
healthy behaviour 

● Genetic disease screening  
● Use of wearables & 

healthcare apps 

Intersections  
● Assessing impact of food 

choices on health 
● Promoting appropriate 

choices in foods 
● Learning from history of 

medicine for digital health/ 
AI policy

Precision Public Health 
● Integrating multi-modal 

information for multi-scale 
precision health 

● Population cohorts, 
convenience cohorts, 
biobanks  

● Precision Medicine and 
Precision Public Health
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